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Only 


In just 5 years, over a billion gates have flowed through 
our IDEA Series’ design automation systems. And that’s a 
very conservative estimate. 

Which makes it seem all the more incredible that, 
before we came along, almost all electronic circuits were 
drafted and breadboarded by hand. 

Since then, our schematic capture and simulation tools 
have produced more circuits for more products than any 
other electronic design automation vendor. A claim only 
Mentor Graphics can make. 

Along the way, we've pioneered schematic capture and 
simulation tools that are now industry standard. Like 
hierarchical design entry, which allows efficient manage- 
ment of even the largest designs. And MSPICE,” which brings 
real interactivity and a graphics-oriented interface to analog 
simulation. 

At the same time, we've provided the depth and power 
required to work with very large designs. A macro language 
allows you to build a highly customized interface, one suited 
specifically to your particular productivity needs. And “‘case 
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Mentor Graphics has 
brought billion gates to light. 








frames’’ allow very complex circuit patterns to be expressed 
in just a few keystrokes. 

For simulation, our QUICKSIM” family brings you logic, 
timing, and fault simulation in a single, integrated package. 
Plus the ability to use a mixture of modeling techniques, 
including chip-based modeling with our Hardware Model- 
ing Library.” And you can call upon our Compute Engine™ 
general-purpose accelerator to enhance standard work- 
station performance. 

Once your design is complete and verified, our IDEA 
Series lets you express it in any standard physical form: PCB, 
full-custom or semicustom. We have a full set of layout tools 
for each. All fully compatible with our front-end tools. 

As we head toward our next billion gates, we'd like to 
make some of them yours. It’s all part of a vision unique to 
Mentor Graphics, the leader in electronic design automa- 
tion. Let us show you where this vision can take you. 

Call us toll free for an overview brochure and the 
number of your nearest sales office. 

Phone 1-800-547-7390 (in Oregon call 284-7357). 


Sydney, Australia; Phone 02-959-5488 Mississauga, Ontario; Phone 416-279-9060 Nepean, Ontario; Phone 613-828-7527 Paris, France; Phone 0145-60-5151 Munich, West Germany; Phone 089-57096-0 Wiesbaden, West 
Germany; Phone 06121-371021 Hong Kong; Phone 0566-5113 Givatayim 53583, Israel; Phone 03-777-719 Milan, Italy; Phone 02-824-4161 Asia-Pacific Headquarters, Tokyo, Japan; Phone 03-505-4800 Tokyo, Japan; Phone 
03-589-2820 Osaka, Japan; Phone 06-308-3731 Seoul, Korea; Phone 02-548-6333 Spanga, Sweden; Phone 08-750-5540 Zurich, Switzerland; Phone 01-302-64-00 Taipei, Taiwan; Phone 02-7762032 or 02-7762033 Halfweg, 
Netherlands; Phone 02907-7115 Singapore; Phone 0779-1111 Bracknell, England; Phone 0344-482828 Livingston, Scotland; Phone 0506-41222 Middle East, Far East, Asia, South America; Phone 503-626-7000 


Youre looking into the heart 
of the bri hitest new idea 
int AlGaAs technology. 










new opac st strate, double hetero- : -. 
junction (DH) AlGaAs technolo es 
This technology enables us to offer you Brighten your day with free 
entirely new families of lamps and | samples. 
displays that are significantly more | DP risate this significant | 
efficient than single heterojunction next step in solid state technology 
(SH) AlGaAs devices. | for yourself. To get your free i 

| 

| 

| 


























What does this mean for you? More samples, mail this cepen and your | 


ways to meet your price/performance business card to: Hewlett-Packard, 


Components Group, 1820 | 
Embarcadero Road, Palo Alto,CA | 


oo 715/87 _| 


10/15/8 













To order, contact your nearest HP distributor. In the U.S.: Almac Electronics, Hall-Mark, Hamilton/ 
Avnet, or Schweber. In Canada: Hamilton/Avnet or Zentronics Ltd. 
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Philips’ new real-time VHF 
oscilloscopes, the 400MHz PM3295A 
and 200MHz PM3285A give you all the 
scope you need to meet your measuring 
requirements. 

Ultra-fast writing speeds for example: a 
remarkable 4 div./ns for the PM329b5A, 
and 2 div./ns for the PM3285A give you 
a clear display of single shots and 
Signals at very low repetition rates. 


‘Set and forget’ AUTOSET facility. You 
can store optimum parameters of any 
input signal for instant retrieval at any 
time. 

Clear onscreen cursor information 
provides instant read-out of cursor 
measurements such as amplitude, time, 
frequency as well as scope settings for 
Signal input conditions, amplitude, 
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triggering and main/delayed timebase. 


Then there's Hands-off auto-triggering, 
with independent triggering control over 
full bandwidth, and selectable Hi/Lo 
input impedance to ensure optimum 
high-speed signal display with maximum 
freedom from disturbances. 


Opto-coupled switching |s a special 
feature. More reliable than mechanical 
methods, it ensures that readouts and 
indicators always show true current 
Status; simplifies automatic input 
conditioning; and gives easy transition 
between manual and remote operation. 


‘At home’ in the ATE environment. The 
4O0OMHz PM3295A and the 200MHz 
PM3285A can also be supplied with 
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INVERT INVERT 


REMOTE 
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GPIB interface option (standard or 
retrofit) for ATE hook-up. There is also 
an infrared remote control option 
allowing fingertip access to any of 75 
complete front panel settings. Thus 
costly computer control is no longer 
necessary. 


MADE TO MEASURE 


Write to: Philips l&E, T&M department, Building HKF70, 
5600 MD Eindhoven, The Netherlands or call your local 
supplier: Austria (222) 629 141; Belgium (2) 5256692/94, 
Denmark (1) 572222; Finland (0) 5257225; France (1) 
49428000; Germany (561) 5010; Great Britain (0223) 
358866; Ireland (1) 693355; Italy (39) 3635 240/8/9; 
Netherlands (40) 782808; Norway (2) 680200; Portugal 
(1) 683121; Spain (1) 4042200; Sweden (8) 7821800; 
Switzerland (1) 4882211. 


Advanced technology 
made to measure 
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or some, October 
means the real begin- 
ning of fall. For others, 
it’s the start of the fourth 
quarter. But for us at 
Electronics, every Octo- 
ber since 1974 has meant 
the season of the annual 
Technology Outlook. 

Our yearly look at 
what’s coming across the 
whole breadth of the elec- 
tronic-technology — spec- 
trum—an effort that has 
been much imitated but 
never equaled—doesn’t 
quite enlist a cast of thou- 
sands. But it does require 
the work of nearly all of the people list- 
ed on our masthead. They have spent a 
lot of time and energy in recent weeks 
reporting the progress, pulling together 
the trends, and interpreting the portents 
in the electronics industry even as they 
attend to their regular duties in prepar- 
ing the rest of the issue. 

Under the direction of executive tech- 
nical editor Sam Weber, this 14th annual 
report, beginning on p. 88, reflects the 
overarching need that drives technol- 
ogy: more information. 

“In every area, from chips to comput- 
ers to telecommunications, we're seeing 
faster and more powerful processors, 
bigger memories, more efficient comput- 
er architectures, and more commodious 
networks,’ says Sam. And Electronics 
is helping to bring its readers, the peo- 
ple who must satisfy the universal thirst 
for information, more information that 
is carefully selected to help them do 
their jobs. 

One way that we carry out that mis- 
sion is our diligence over the years in 
keeping step with the ebb and flow of 
the technological tides. Just consider the 
changes in the way we divided the tech- 
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WEBER: Technology is chang- 
ing faster and faster. 


PUBLISHER’S LETTER 


nologies between the 
Technology Update, as it 
was then called, of 138 
years ago and this year’s 
Technology Outlook. 

In 1974, we covered sev- 
en specialties: computers, 
communications, instru- 
ments, industrial electron- 
ics, consumer electronics, 
solid state, and compo- 
nents. Now, the count is 
12: what was computers 
in 1974 has split into that 
category plus software, 
CAD/CAE, and data com- 
munications. Communica- 
tions is now telecommuni- 
cations, the former industrial electronics 
has evolved into factory automation, 
and we have added chip processing, 
packaging, and test and measurement. 
And solid state is now semiconductors 
and microprocessors. Consumer elec- 
tronics is the only category untouched. 

Another difference is in the choices 
facing the equipment designer. In 1974, 
they were more basic than they are 
now: the engineer had to decide whether 
to use bipolar or MOS, microprocessors 
or minicomputers, hard-wired controls 
or programmable computers. That was 
pretty much the extent it. But one thing 
hasn’t changed. As we wrote 18 years 
ago, “For a technology to succeed, the 
cost must be right, and above all, the 
timing must be right.” 

There also has been a quantum 
change in the pace of innovation over 
the years. Talking about this year’s ef- 
fort, Sam sums it up this way: “Devel- 
opments on the technology front move a 
lot faster now than they did a decade 
ago. Our editors must not only pick up 
trends, but they must also be fast on 
their feet. It is impossible to relax one’s 
guard for a minute.” 
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NEWS INSIDE TECHNOLOGY 


Newsletters 


Electronics, 21 

¢ DRAM companies worry boom 
may spark double orders again 
e National integrates Fairchild’s 
operations with its own... 
e...and Fairchild’s customers 
return to the fold 


International, 54 

e Japanese hone color LCDs for 
laptop PCs by selling tiny TVs 

e Germany aims to deregulate 
parts of its national 
communications system 

e UK merger will create world’s 
No. 8 telecom maker 


Telecommunications, 31 

The sun comes out for Data 
General: NTT picks it as a partner 
to develop integrated networks 


Robotics, 32 
Push for simulation standards 
may just speed the use of robots 


Microprocessors, 32 
AT&T gets going with new 
strategy for its 32-bit chips 


Printers, 33 
Ion-deposition printer takes on 
laser units in text-graphics work 


Portable computers, 33 
It’s getting crowded fast 
in 80386 portables 


Digital signal processors, 34 
A new way to get 
faster, cheaper DSPs 


Avionics, 39 
How about this? Avionics 
would go in plane’s skin 


Medical electronics, 42 
Now, a 3-d road map 
for the surgeon 





COVER: SPECIAL REPORT: Unix is looking better, 67 
A big European push and agreement on interfaces move it closer to a 
worldwide standard for work stations and high-end PCs 


e A big European push, 70 
Kurope is way out in front of the Americans in embracing Unix 


Chips & Technologies plugs into IBM’s Micro Channel, 75 
The company’s family of interface chips will enable adapter-card 
makers to add features to IBM’s PS/2 and will make clones possible 


SPECIAL REPORT: Technology Outlook, 83 
Electronics’ annual look at major technology trends: 


e Computers, 84 
Performance is the name of the game 


e Software, 87 
A battle over operating systems 


e Semiconductors, 95 
The walls come tumbling down 


e Microprocessors, 100 
Surprisingly, they’re proliferating 


e CAD/CAE, 101 
New tools will break design bottlenecks 


e Test and measurement, 111 
The digital takeover picks up speed 


e Consumer, 113 
At last, the TV picture gets sharper 


e Telecommunications, 121 
Satisfying the need for more bandwidth 


e Data communications, 126 
The drive to link diverse systems 


e Packaging, 133 
Trying to keep up with fast-moving chips 


e Chip processing, 134 
‘Fine tuning’ optical steppers 


e Factory automation, 140 
Is 1988 finally the year for MAP? 
PROBING THE NEWS 


GaAs-on-silicon wafers are set to go commercial, 47 
With a dozen beta sites already, Kopin Corp. will offer 4-in. wafers 
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COVER: DAVID MYERS 


NEW PRODUCTS 


Newsletter, 25 

e Western Digital launches a 
barrage of PS/2 clone chips 

and boards 

e 10-Mbyte 32-in. floppy-disk 
drive from Brier Technology runs 
as fast as a Winchester 

e NeuralWare’s software package 
helps engineers to design 

neural networks 

e Altera’s EPLD chip builds 
custom peripheral functions 
quickly 






Computers & Peripherals, 151 
e Control Systems’ Hostess series 
of adapter boards link IBM Corp.’s 
PS/2 to 32 dumb terminals 

@ CDC’s 3.5-in. disk drives 

feature 200-Mbyte capacity 

e Clock-calendar from Time 
Source eliminates data loss 

on computer networks 

e Concurrent Technologies’ 
Multibus II board attains data 
rates of 32 Mbytes/s 

e Color graphics board from 
RasterOps more than doubles 
resolution of Macintosh II 
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DEPARTMENTS INTERNATIONAL 


Publisher’s Letter, 3 international Week, 54A 

A lot of things have changed e Japan: Casio enters DAT and 
since the first Technology Outlook | VCR markets 

in 1974—except the amount of e Japan: Toshiba is set to sell 
hard work that goes into it a 3-d camcorder 

FYI, 8 e Germany: Bundespost orders 


a a a fast fiber-optic link 
Silicon Valley is really Lise dy sia e Scandinavia: Finns, Swedes get 
found what we were looking for: : 
videophone link 
company startups and 


e Turkey: The PTT buys Siemens 
semiconductor development efforts digital switehes 


e UK: Plessey, Telenet join forces 
in a datacom venture 
































































People, 12 
For Applitek Corp.’s Holswade, 
federal LAN sales are job No. 1 


Electronics Week, 162 

e SIA says worldwide chip sales 
may hit $45 billion in 1990 

e Silicon Compilers and Sun 
sign a software pact 

e Battelle designs a low-cost 
fiber-optic coupler 

e Lattice Semiconductor emerges 
from Chapter 11 

e Supercomputer-maker Convex 
adopts Apollo’s Network 
Computing System 


Military/Aerospace 
Newsletter, 147 

e Air Force to try amorphous- 
silicon, active-matrix LCD 

e The growth in defense- 
electronics spending is leveling 
off, says the EIA 

e Customs adds more radar 
balloons to spot drug smugglers 
e From Thomson, a digital display 
map for French tactical aircraft 
@ VLSI Technology and Vitesse 
will meld silicon and GaAs 
design processes 

















New Products , 54B 
e Two 1.5-um CMOS chips do all 
the decoding and slash power 
dissipation for Philips’s stereo 
compact-disk player for cars 

e A spectrum analyzer from 
Anritsu handles signals from 

10 KHz to 2.2 GHz and offers plug- 
in memory cards, too 

@ MORS Components’ subminiature 
switches for PC boards shrug off 
solder cleaning 
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Everything doesn’t 
need to be your fault. 


Designing a new system 
has enough risks. Why pass up 
an off-the-shelf sure thing like 
AMD's complete Ethernet 
chip set? 

We designed the Am7990 
Lance, Am7992B SIA, and the 
AM/7996 Transceiver to work 
with one another. And what 
happened? They work with 
one another. 

AMD can offer you some- 
thing no one else can offer. 
Absolute confidence. 

Our chip set has been 
around since the beginning of 
Ethernet. It's been proven by 
years of successful networking 
in systems: That means you 
wont be designing it in, then 
covering your tracks when it 
doesn't work. (And if you work 
with Cheapernet, youre still 
safe, because our chip set 
does, too. ) 

Look at it this way: 

You're going to get blamed 
for a few things in life that are 
absolutely not your fault. Why 
not choose the AMD Ethernet 
chip set and pick up some 
easy praise? 


Advanced 
Micro Devices c" 


PO. Box 4, Westbury-on-Trym, 
Bristol BS9 3DS, United Kingdom. 








Bruxelles (32-2) 771 99 93 » Hannover area 
(49-5143) 50 55 * Hong Kong (852-3) 695377 
London area (44-4862) 22121 * Manchester area 
(44-925) 828008 * Milano (39-2) 3533241 
Mtinchen (49-89) 41 14-0 + Osaka (06-243) 3250 
Paris (33-1) 45 60 00 55 * Seoul (82-2) 733-1021/7 

Stockholm (46-8) 733 03 50 * Stuttgart 
(49-711) 62 33 77 * Tokyo (81-3) 345-8241 
Latin America, Fort Lauderdale, Florida/US.A. 
Tel: (305) 484-8600 Tlx: (510) 955-4261 amd ftl 


© Advanced Micro Devices, Inc. 1987 
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POWER... : 
pet AMPS: 


INDUSTRY'S LARGEST ‘SELECTION: 


*VERY HIGH 
FREQUENCY 


All this and more 
in these new amps. . 


e WAO1 
4000V/us 
Up to .4A 


e PA19 
900Vus 
Up to 4A 


e PAOSV 
Up to +175V 
Up to 150mA 4 
Three new directions in power op 
amp performance... All up! The 
a right choice of speed, power, or 
am VOltage is yours now with these 
new additions to the Apex line. 


.. . 60 MORE 
CHOICES 
DESCRIBED IN 
OUR HANDBOOK! 


oy VEE 
(800) 421-1865 
FOR OUR POWER 
OP AMP HANDBOOK 
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Silicon Valley is really jumping; and 
we tound what we were looking for: 
company startups and semiconductor 
development efforts are going full blast 








y record still stands: I’ve been 
deep inside Lotusland during ev- 
ery major earthquake that’s hit that 
state since the day in 1957 when I ran 
out onto Bush street after the San An- 
dreas fault rocked San Francisco. Last 
week’s shaker was no sweat for me; I 
was 400 miles away in Silicon Valley 
1 when it blasted President Nixon’s birth- 
place. I was deeply involved in another 
kind of excitement, though. An editorial 
team from Electronics was spending 
the week visiting a dozen semiconduc- 
tor makers to find out what’s going on 
now in the chip business. The chip guys are creating their 
own tremors; people feel good about business for a change. 

Countering what some publications, such as the New York 
Times, have published recently about the Silicon Valley 
Blues, the joint was really jumping. We found what we were 
looking for: startups and product-development efforts were 
going full blast. Companies that were either located in some- 
one’s garage or didn’t even exist before the recent downturn 
are popping up all over the valley. New ideas abound! 

How about Actel Corp., less than two years old, whose 
upcoming CMOS gate-array family will be based on brand-new 
customer-configurable technology and a proprietary architec- 
ture. And how about startup Integrated Device Technology 
Inc., which will do a nifty $120 million in its current fiscal 
year, and expects to do $200 million in the following year. IDT 
has even put a lid on growth! “We’re limiting our growth to 
50% annually, because we can’t grow management any fast- 
er,” declares Larry T. Jordan, vice president. IDT is moving 
fast; it’s now doing all of its designs in submicron technology. 

Giant factories are still going up, too. The Japanese— 
Fujitsu and NEC, for example—seem to be the most ambr- 
tious. NEC, which is now running 27,000 wafers a month at its 
Roseville, Calif., factory, plans a second plant there that will 
be twice as big. It may be processing 8in. wafers by 1990. 

Speaking of predictions, like many an industry observer, I 
often poke fun at the annual chip forecasts made by the 
Semiconductor Industry Association. These gushing predic- 
tions have rarely had anything to do with reality. But this 
year’s prediction, made last week in Silicon Valley, was in the 
same ball park as those numbers coming from other market 
forecasters. The SIA expects the U.S. to show annual in- 
creases in semiconductor shipments of about 20% in 1987 and 
1988; that’s even below some forecasts. ROBERT W. HENKEL 
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SIEMENS 








Color: white — Size: SO8 
Uistinguishing feature: coupler 


Experts anticipate that by the year Despite its tiny SO8 package, this Want to know more about the new 
1990 about 50% of all printed circuit coupler comes specified with high- SMD couplers ? 

assemblies will be populated with voltage strength of 2.5 kVrms. Write Siemens AG, Infoservice 12/Z043, 
SMDs. The advantages are obvious: Large coupling factors, even at 1 mA, Postfach 2348, D-8510 Fuerth, 

@ double-sided use of circuit boards make it especially suitable for electri = quoting “White SMD coupler’. 

@ high packing density cally isolating microprocessors 

® enhanced reliability without the need for extra drivers. Circle 174 on reader service card 


@ fully automated placement ; 


The new, white Siemens couplers are 
SMD all the way. They're the first 

true SMD couplers in the world and 
suitable for all SMD soldering 
processes. 
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TIRED 
OF THE 
SAME OLD 
CHIP? 


It’s the same old story. Static RAM suppliers come out with new claims based on, what else, speed. But, with 
everybody touting speed, they all start looking alike. Until you look at reliability. 

That’s where INMOS breaks the mold. | 

At INMOS we understand how important speed is, but we also know it won't do you any good unless it’s 
in a static RAM that will last. That’s why INMOS has developed SRAMs that give you unmatched reliability 
without compromising performance. 

We've achieved that reliability with innovations like the use of layered aluminum and refractory metals to 
reduce the effects of electromigration and eliminate stress voiding. A technology that literally keeps devices from 
wearing out. It also acts as a barrier to hillocks and inhibits silicon precipitates, virtually eliminating contaminates 
and interlevel shorts. 

At the transistor level, we use lightly doped drains to inhibit hot electron effects, yielding transistors that will 
last over a century. 

And our manufacturing flow is managed by one of the most stringent Statistical Process Control systems 
in the industry. So you're assured of getting products that are consistent and reliability that is second-to-none. 

Our 25ns, 64K static RAMs have set the standards for both speed and reliability. And these standards will 
be extended even further with our family of 256K static RAMs. 

So if you're tired of the same old line about the same old stuff, call INMOS. 


RELIABLE 64K CMOS SRAMs 








INMOS, Colorado Springs, Colorado, Tel. (303) 630-4000; 
Bristol, England, Tel. (0454) 616616; 
Paris, France, Tel. (1) 46.87.22.01; 
Munich, Germany, Tel. (089) 319 10 28; 
Tokyo, Japan, Tel. 03-505-2840. 


inmos, & and IMS are trademarks of the INMOS Group of Companies. 
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One thing 


every 


executive 
should 


have after 
retirement: 


An adventure. 


Gold watches are fine for some 
retired executives. But after a lifetime 
of experience, moving from the 
trenches to the front offices, your 
knowledge is worth more—to us and 
to hundreds throughout the world in 
need of your special skills. 

Through the International Execu- 
tive Service Corps—the not-for-profit 
organization that sends U.S. man- 
agers to help businesses in develop- 
ing nations—you can volunteer for 
short-term assignments in foreign 
countries where you're truly needed. 
Although you will not be paid, you 
and your spouse will receive all ex- 
penses, plus the personal satisfaction 
of teaching others while you discover 
more about yourself. 

It’s an adventure of the spirit. And 
the time to explore it is now. So 
please, don’t let this golden opportu- 
nity pass by. Send for more informa- 
tion today. 





International 
Executive 
Service Corps 
Turn your lifetime of experience 
into the experience of a lifetime. 


YES, I'd like to share my lifetime of experience 
with others. I recently retired from my position as 
a hands-on manager with a U.S. company. | 
understand that volunteers and their spouses 
receive expenses, but no salary. Please send me 
more information now. 


Name 
Address 


City__......—State__— Zip 
Write to: IESC, 8 Stamford Forum, P.O. Box 10005, 
Stamford, CT 06904-2005. Or, for faster 
response, call this number: (203) 967-6000. 








PEOPLE 


FOR APPLITEK’S HOLSWADE, 
U.S. SALES ARE JOB NO. 1 


WAKEFIELD, MASS. 
egotiating government contracts is a 
ticklish and often arduous process, 
one best learned on the job. So local-area- 
network supplier Applitek Corp., which 
does 70% to 80% of its business with fed- 
eral agencies, placed government-con- 
tract experience ahead of LANs on its list 
of criteria for a new president and chief 
executive officer. In Larry H. Holswade, 
Applitek has found its man. 

“Understanding government regula- 
tions, procedures, and legal require- 
ments is quite complex—you can just 
get lost if you don’t understand how it 
moves,” says Holswade, 50, who comes 
to Applitek after three years at Data 
General Corp. in Westboro, Mass., as 
general manager of the Federal Sys- 
tems Division. Before that, he was vice 
president of government and military 
products at Dataproducts Corp., a print- 
er maker in Woodland Hills, Calif. 

In all, he has spent 20 years running 
divisions within large computer and 
communications companies—and_build- 
ing expertise in negotiating complex, 
long-term government procurement con- 
tracts. In landing government business, 
he says, the key point is “a period of 
fact-finding, when the potential custom- 
er sees what’s available in the market.” 
Applitek’s task is to make sure the right 
people “understand our capabilities and 
the direction of the company. It’s one of 
the least written-about areas: how to ac- 
cess the people who are running 
through these kinds of thoughts.” 

Access apparently has been good for 
the privately held Applitek during the 


















































past two years. The Wakefield, Mass., 
company has garnered several multi- 
year contracts from the National Aero- 
nautics and Space Administration, and 
the Air Force, Army, and Navy for its 
universal LAN, called UniLAN. Today, 
its federal business is done directly or 
through major systems builders such as 
GTE, Martin Marietta, and EDS. 

UniLAN can run at 10 million bits per 
second and can change dynamically 
when network traffic patterns change. 
It can be installed using baseband, 
broadband, or fiber-optic cable. “Appli- 
tek is uniquely suited to the goverment 
market,’ says Holswade. “With their 
multiplicity of systems and _ protocols, 
government agencies need a universal 
LAN so they don’t have to lose their 
software and hardware investments.” 

Holswade’s job will be to strengthen 
Applitek’s penetration into this highly 
sophisticated market against competi- 
tion from larger firms such as Unger- 
mann-Bass and Bridge Communications. 
“The definition of communications is 
still transient,” says Holswade. “There 
are a lot of directions being taken and 
standards evolving—it’s an exciting 
time to be involved.” 

Holswade plans to maintain Applitek’s 
large research-and-development effort, 
so that the company can expand its ca- 
pability of offerimg a universal inter- 
face. Also, for at least the next 18 
months he will concentrate marketing 
efforts on supporting major system 
builders working on government con- 
tracts. Although he admits that “no one 
is ever completely buffered” from politi- 
cal shifts that can affect federal con- 
tracts, Holswade also points out that 
“when budgets go down, the procure- 
ment of some things goes up; our uni- 
versal link is in a good position.” 

Although Applitek is a tiny company, 
with revenues in the $8 million range, 
Holswade is not afraid to think big. 
“The goal is to be a universal supplier,” 
he says. “There are different paths, 
though. You can decide you want to be 
in the commodity business, selling 
through a sales force, distributors, and 
resellers. That takes a considerable ex- 
pense, heavy marketing support, and 
lots of advertising and documentation. 
Or you can be a technology leader with 
more engineering and systems-manage- 
ment capability, working in complex en- 
vironments that demand rapid technical 
solutions.” Holswade says he plans to 
take Applitek on the latter road to 
growth. -Paul Angiolillo 


































































































HOLSWADE: Making sure the right people are 
interested in Applitek’s local network. 
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Apple picked our brains. 


And so did hundreds 
of other companies. 


Before millions of people 
picked Macintosh” Apple® 
picked Motorola’s M68000 
Family—the brains behind one 
of the most successful computer 
products ever launched. 


Now Apple has tapped the 
brainpower of the Motorola 
MC68020 microprocessor for 
the Macintosh II, bringing the 
high performance of a graphics 
workstation to business desk- 
tops everywhere. 


72% of all 32-bit systems ever 
shipped included at least one 
MC68020. That's more than half 
a million high-performance 
systems. 


_ The high-performance 
business solution. 


The MC68020 is not just the 
overwhelming choice in 
workstations—it is now setting 
new performance standards in 
the office—where it is essential 
to the computation, graphics 
and communication necessary 
for interconnected systems. 


While Apple’ choice of the 
MC68020 was a smart move, 
theres no license on genius: 
the ‘020 is the microprocessor 
sl of choice in advanced 
business system 


~ designs by such 









indus- 
try leaders 
as Altos, Alpha 

Micro, Casio, C.Itoh, Fujitsu, 
Honeywell Bull, NEC, NCR, 
Olivetti, Plexus, Ricoh, Sanyo, 
Sharp, Tl, Toshiba and UNISYS. 


The graphics solution. 


The M68000 family helped 
Apple implement the visionary 
“point and click” graphic work- 
style that has driven productivity 
up while driving training costs 
way down. Businesses of all 
sizes are discovering dramatic 
productivity increases in office 
computing through innovations 
such as desktop publishing. 


The software solution. 


Among programmers and 
designers dedicated to creating 
the best, most innovative apphi- 
cations, the M68000 architec- 
ture has been the leading 
choice by far—with over seven 
million M68000 systems 
installed since 1979, 


Meanwhile, the MC68020, on 
the market now for three years, 
is already backed by two billion 
dollars worth of 32-bit software. 
This is more 32-bit software 
than all competitive products 
combined! 







The Brain Trust: Where M68000 
microprocessors predominate. 


Engineering Workstations 

| Apollo, Hitachi, HP, ony, Sun, 
Tektronix. 
Laser Printers 
Apple, Canon, HP, IBM, QMS, 
Ricoh. 
Departmental Computers 
Convergent Technologies, 
Fujitsu, Honeywell Bull, NEC, 
NCR, UNISYS. 
PBX and Telephone Systems 
AT&T, Northern Telecom, 
Siemens. 
Fault Tolerant Systems 
IBM, NCR, Nixdorf, Stratus, 
Tandem. 
Supercomputers 
Alliant, BBN, Caltech, Fifth 
Generation. 
Factory Automation 
Allen-Bradley, ASEA, Bailey 
Controls, GM, Mitsubishi, 
Square D. 





Join the Brain Trust. 


Challenge us to persuade you 
of the sound business and 
technical reasons to join the 
M68020 Brain Trust. Write to 
us at Motorola \V AT. 


Semiconductor VC 
Products Inc,, ( on your 
orsign n 











P.O. Box 20912, 
Phoenix, AZ 
85036. 


Apple is a registered trademark and Macintosh 
is a trademark of Apple Computer, Inc. 
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New old name... 

New legal structure. New company headquarters ... 
same old addresses. Same familiar faces. Same 
demanding standards. Same competence, flexibility, 
closeness to customers — same product quality. Same 
dedication to worldwide service. Same company philos- 
ophy. Same leading position in the high-tech fields of 
vacuum engineering and their process applications, and 
in measurement and analysis technology. 

SO what will change? 

As of September 30, 1987, Leybold-Heraeus GmbH be- 
comes known as Leybold AG, and Leybold AG becomes 

a member company of the Degussa Group. Te 





LEYBOLD 





LEYBOLD INC. LEYBOLD AG 
1860 Hartog Drive Wilhelm-Rohn-StraBe 25 
San Jose, CA 95131 D-6450 Hanau 1 
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The November 12 issue 
of Electronics will be the 
Wescon ‘87 show in print. 
Wescon, being held this year 
November 17th-19th in San Fran- 
CISCO, is the oldest and largest high 
technology electronics trade show 
in the U.S. And our editors are 
gearing up to provide the most 


comprehensive coverage available. 


It's an issue that no one will want 
to miss for its insightful coverage of 
what's new, what's changing, and 


Electronics/ October 15, 1987 


Catch 
Wescon ‘87 in 
Electronics 


what to expect in semiconductors, 
computers, components, instru- 
mentation, packaging, and much, 
much more. 

It's the issue to read if you plan 
to be at the show and want to put 
all that’s happening in perspective. 
As well as the issue to read if you 
can't be there and want an exclu- 
sive look at the most important 
products being introduced from 
among the more than 800 exhibitors. 

If you’re an advertiser exhibiting 








at the show, use this issue to direct 
our readers to your booth. And if 
you're not, you can still get in on 
the show action as more than 131,000 
technical managers and senior 
engineers read and reread every 
page of our Wescon ‘87 show issue. 
So make sure they “catch” your ad. 
Closing Date: October 19, 1987 
Recruitment: October. 26, 1987 
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PE criente quick delivery, 
easy operation, fast develop- 
ment schedules. EZ-PRO* 
users reap the benefits of the 
C language fully integrated 
with advanced emulation 
tools, including precedence 
triggering, Deep Trace," and 
on-line code revisions. 

In addition to IBM®* PC-XT/ 
AT, hosts include IBM Personal 


Hitachi: 


System/2™ Macintosh IT 
VAX;" MicroVAX”™ and Sun 
Workstation: 

EZ-PRO users also have the 
advantage of the best post- 
sales support in the industry. 

They know that their 
emulators are covered by 
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american automation 


2651 Dow Avenue, Tustin, California 92680 (714) 731-1661 
Telex II: 910-595-2670 AMAUTO TSTN « FAX: 714/731-6344 
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8032 68B00 6301V1 6503 
8086 8035 68HC11A2 6801 6301X 6504 
8088 8039 68HC11A8 6802 6301Y 6505 
80186 8344 68B02 6303R 6506 
80188 8048 68000 146805E2 6305V 6507 
80286 8049 68008 6803 63705 6512 
8050 68010 6309 6513 = 
8051 6309E 6514 | Harris: 
8085A 64180R 6515 
8085A2 
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American Automation’s 
9-year limited warranty. 
And the cost? EZ-PRO 
development support, both 
hardware and software, for 
64180 projects—less than 













$2,800. Same for 8051. 
The 68HC11I—$4,495* 
Experience EZ-PRO for 
your next project. 
1802 Zilog: Z80A 
1805 Z80B 
1806 Z80H 
CDP6805C4 Z180 
CDP6805C8 Z8001 
CDP6805D2 Z8002 
CDP6805E3 
80C86 NEC: v20 
80C88 V30 


National: Signetics: 8X300 
NSC800 8X305 





IBM is a registered trade 

International Business M 

VAX and MicroVAX are registered trac 
of Digital Equipment Cory 

Macintosh is a registered trade 

Apple Computer, Inc., Sun Worl 
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DRAM FIRMS WORRY BOOM MAY SPARK DOUBLE ORDERS AGAIN 


Revs prices and orders for 256-Kbit dynamic random-access memories 
are bringing good times to recession-battered DRAM suppliers—but not: 
without worry that panic buying is behind the recent upsurge. Warning of 
double and triple orders, John Marck, vice president and general manager of 
memories at NEC Electronics Inc. in Mountain View, Calif., says NEC’s lead 
times will stretch out to May and June on new orders for 256-Kbit chips. In an 
effort to keep its lead times short, Texas Instruments Inc. is not taking on any 
new customers. “We are trying not to take orders past the first quarter,’ says 
Ramesh L. Gadwani, manager for Tl’s U.S. MOS Memory Division in Hous- 
ton. That's kept Tl’s prices “‘stable for the last three months,’ he adds. But 
prices in general have not been stable. DRAM prices rose 10 cents a week in 
September, says one analyst, and prices for 256-Kbit parts could reach $3, 
up from less than $2 a year ago. The trend is likely to continue. NEC’s Marck 
warns that the DRAM shortfall could reach 15% by January. J 


NATIONAL INTEGRATES FAIRCHILD’S OPERATIONS WITH ITS OWN... 


or National Semiconductor Corp., the hard part of its deal to buy Fairchild 

Semiconductor Corp. has only just begun. After signing the final agree- 
ments, delayed for a week to work out the details, National will face the 
monumental task of gluing the two companies together—a job it has given 
itself just a half year to complete. James M. Smaha, executive vice president 
of National’s Semiconductor Group, says speed in completing the merger is 
essential to keeping Fairchild’s top technologists and executives from defect- 
ing. Some key personnel have already quit, however, and worry is building as. 
Fairchild’s 9,000 employees anticipate layoffs. 


..» AND FAIRCHILD’S CUSTOMERS RETURN TO THE FOLD | 


hile executives at National Semiconductor Corp. worry about how to 
bring Fairchild into its fold, Fairchild product managers say customers 
are already responding positively to the merger. Clients who were unsure of 
Fairchild’s future after Fujitsu Ltd.’s aborted attempt to purchase the company 
last winter are now beginning to commit to new products and technologies, 
especially Aspect, Fairchild’s newest LSI emitter-coupled-logic bipolar pro- 
cess. Chip-buying computer houses were holding off committing to Aspect- 
based products while the fate of the company remained in limbo. Now ‘‘we 
are really encouraged,’ says Tom Miller, director of strategic marketing for 
_ Fairchild’s custom and microprocessor unit. ‘Up until the first of September, 
we could not get anyone to commit [to Aspect].’’ But during that month, 
Fairchild won two customer commitments, and Miller says he is close to 
signing eight more in the next 60 days. LJ 


NEW CONSORTIUM WILL FUND PRODUCTION-TECHNOLOGY RESEARCH 


A’ consortium of U.S. manufacturers seeking to improve their com- 
petitiveness in world markets is taking aim at control technology. The 
National Center for Manufacturing Sciences of Ann Arbor, Mich., was estab- 
lished to solve generic manufacturing problems that are too costly for its 225 
member companies to finance individually. These include electronic control- 
lers, sensor and control techniques, and test-and-evaluation methods. Edward 
Miller, the consortium’s executive director, says the group will soend between 
$60 million and $100 million over the next three to five years on a project 
aimed at improving control technology, which is crucial to automated manu- 
facturing. Miller says electronic controllers have not ‘‘evolved with other state- 
of-the-art technology.” “lo 
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ETA SYSTEMS WILL UNVEIL LOW-END SUPERCOMPUTERS THIS WEEK... 


ie for ETA Systems Inc. to make a major thrust in the supercomputer 
arena this week by announcing a new line of lower-performance, air- 
cooled machines based on the same technology as its eight-processor, liquid- 
nitrogen-cooled ETA'°. Pricing on the systems, though not yet disclosed, 
could start at $2 million or less. The idea is to take advantage of the speed of 
the 20,000-gate CMOS array chips that the St. Paul, Minn., company buys 
from Honeywell Inc. for the ETA'°. Chips that don’t meet speed specifications 
for the ETA'® will be used in the less powerful and less costly air-cooled 
systems. These machines will use the same single-board processors as the 
ETA?°, and will come with various clock speeds and in models using from ae 
to eight processors. 


... AND PUT PRESSURE ON ALLIANT, CONVEX, AND FLOATING POINT 


he new line of air-cooled machines from ETA Systems Inc. could put extra 

pressure on minisupercomputer makers such as Alliant Computer Sys- 
tems, Convex Computer, and Floating Point Systems. These companies 
Produce machines that start at around $1 million, but offer lower performance 
than the new series of low-end ETA supercomputers. ETA aims to take 
advantage of volume manufacturing efficiencies in building identical processor 
boards for the entire line at its highly automated St. Paul, Minn., plant. The 
new entries will also compete with Cray Research Inc.’s $2.5 million X- 
MP/14se, [Electronics, Feb. 19, 1987, p. 30], which can perform about oS 
million floating-point operations per second. 


NEC FINDS A WAY TO TAME X-RAY LITHOGRAPHY... 


Ni Corp. has developed a system for performing X-ray lithography with 
line widths of about 0.2 um, using the 10 A unit radiation produced by 
synchrotron orbital radiation. The development brings Japan closer to West 
Germany, which now leads in X-ray lithography [E/ectronics, Feb. 5, 1987, 
p. 78]. Kazuo Ayaki, vice president of NEC’s Research and Development 
Group, says the system will become practical when small synchrotrons now 
being developed are completed in about three years. It features a 25-mm by | 
25-mm beryllium window that extracts X-rays with minimal attenuation, permit- 
ting wafers to be processed in the atmosphere. That eliminates the need for 
load locks and permits traditional methods of lubrication in the vertical aligner. 
Throughput should be 40 8-in. wafers/hr, NEC says. A prototype is in use : 
Japan’s National Laboratory for High Energy Physics at Tsukuba. 


...AS PERKIN-ELMER TARGETS 0.5-MICRON FEATURES OPTICALLY 


> pe -Elmer Corp. will unveil next spring an optical lithography step-and- 
scan system that will be able to put down 0.4-m minimum feature sizes on 
silicon wafers, says Michael Gumport, an analyst with Drexel Burnham Lam- 
bert Inc. in New York. The company will not disclose its plans, however, 
saying only that it is working on a lithography product that ‘“‘we think will 
knock some people’s socks off.’ Gumport bases his assessment on previous- 
ly published technical papers, which he says indicate that a system capable of 
printing a minimum field of 1 sq. in. and at least 0.5-um resolution is in the 
offing. Such a system, he says, would increase throughput by as much as six 
to eight times over current optical lithography steppers. Gumport says Perkin- 
Elmer has been testing prototypes at IBM Corp. facilities for two years, but 
hasn't yet built a production machine. He says the company must ‘have at 
least six machines in beta sites by the end of March”’ if it is to cash in on the 
wave of orders for chip-making equipment anticipated for 1988. LJ 
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- his bigzing. 64K SRAM, with 12ns 
| address access time, is twice as fast 
as any non-Performance 64K. It joins 
our family of 64K architectures—all 
with 6 transistor storage cells to 
nize for performance, margins, 
ure ie! eve SuPR YY 
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Z past which hee. now | attained 
_ Class 1 status. 


Memory 1 technology with the high- 
peed and greatest density gives 
you faster systems at a lower cost. 





So don't be left behind. Call the — 


company that is ready to deliver the 
| Jougoatigeet th — a needs. 






ilmance Semiconductor 
610E.Weddell Drive 
~ Sunnyvale, CA94089 — 

ae enone. 408-734-9000 | 

Telex: 6502715784 
FAX: 408-734-0258 


© 1987 Performance Semiconductor Corporation. PACE Technology 
is a trademark of Performance Semiconductor Corporation. 
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PERFORMANCE SEMICONDUCTOR 


SHATTERS THE SPEED BARRIER 
with a new CMOS 64K x 1 SRAM 





| want a faster system! Please send me detailed information on your SRAMs. 
NAME 

TITLE 

COMPANY 

ADDRESS 

CITY/ST/ZIP 

PHONE 
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The right connection 
leads to real-time data transfers. 


DT2841 Series data acquisition boards 
connect directly to a processor board for 
750kHz throughput, and signal processing, 
on the IBM PC AT! 


In this world of “don’t call us, we'll call you”’ com- 
puter companies, it’s nice to know Data Translation. 
Customers called us asking for faster data acquisition 
throughput, and we’ve responded with 6 new products— 
the DT 2841 Series. The DT 2841 Series provides 12-bit 
A/D throughput of 750kHz—7 times faster than anything S 
offered by other suppliers. And it features analog in, ; | a 
analog out, and digital I/O simultaneously. 

All DT 2841 Series boards connect directly to 
our DT7020 Array Processor board, and boards from 
other suppliers, via a direct cable connection called 
DT-Connect.” DT-Connect bypasses the host PC fm 
AT bus and CPU to eliminate slowdowns and provide he 
real-time signal processing. 

DT-Connecct also lets you sample signal data and & 
process it on the fly. Now that’s news you can phone i 
home about. 

For more information, call us in real time at 


(617) 481-3700. Sa 


<DT-Connect is an open 
interface specification which 
permits the direct connection 
of stand-alone data acquisition 















and frame grabber boards to 
processor boards for greatly ee eoyresrequeney 
1897: Alexander Graham Bell’s telephone allows for the transfer 
accelerated sign al (DSP) and of words as they’re spoken. Fred Molinari, President, is inspired 
Image processing. to develop similar real-time connections in data acquisition. 
DT2841 Series ANALOG INPUTS ANALOG OUTPUTS DIGITAL FUNCTIONS SOFTWARE 
Resolution . Throughput Throughput 1/0 Programmable MACH DSP Prices 
Model (Bits) Gain (kHz) (kHz) (1) Lines Subroutine Library 
072841 6SE/80 1248 130/chan | 16 $1450 
Dr2e4iF-16S— | _16SE 12,48 150 $2095 
praeaireol | olf —ii2—S=id,~=Ci 130/chan | 16 $2095 
Dr2e41-G-165E_| 168 L248 250 $2695 
praealceol | adolf ii2—Si«d,~=i‘i 130/chan | 16 $2695 
DT2e4I-L i 750 130/chan | 16 $2995 
DT2847 i [100 130/chan | 16 $2496 
DT2848 4SE(2) 1 100 130/chan 16 $2095 








Notes: (1) Throughput shown is per D/A channel. Aggregate throughput is 260kHz. (2) Simultaneous Sample and Hold A/D 


DATA TRANSLATION 


World Headquarters: Data Translation, Inc., 1OO Locke Drive, Marlboro, MA 01752-1192, (617) 481-3700 Tlx 951646 

European Headquarters: Data Translation Ltd., The Mulberry Business Park, Wokingham, Berkshire RG11 2QJ, U.K. (0734) 793838, Tlx 851849862 

International Sales Offices: Australia (2) 662-4255; Belgium (2) 735-2135; Canada (416) 625-1907; Chile (2) 25-3689; China (408) 727-8222, (8) 721-4017; Denmark (2) 274511; 

Finland (90) 372-144; France (1) 69280173, (1) 69077802; Greece 951-4944, (03) 152-7039, (1) 361-4300; Hong Kong (3) 7718585; India (22) 23-1040; Israel (3) 32-4298; Italy (2) 81-821; 
Japan (3) 502-5550, (3) 375-1551, (3) 355-1111; Korea 778-0721/5; Morocco (9) 30-4181; Netherlands (70) 99-6360; New Zealand (9) 504-759; Norway (02) 55 90 50; Peru (14) 31-8060; 
Portugal (1) 545313; Singapore 7797621; South Africa (12) 46-9221; Philippines 818-0103; Spain (1) 455-8112; Sweden (8) 761-7820; Switzerland (1) 723-1410; Taiwan (2) 709-1394; 

United Kingdom (0734) 793838; West Germany (89) 80-9020. 






IBM PCAT is a registered trademark of |BM. Data Translation is a registered trademark of Data Translation, Inc. 
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WESTE: ERN DIGITAL LAUNCHES BARRAGE OF P PS/2 2 “CLONE CHIPS AND BOARDS 


omputer makers out after a piece of the six-month-old Personal System/2 
market opened up by IBM Corp. can count on Western Digital Corp. for 
considerable help in cutting costs through drastically reduced components 
counts. Over the next five months, the Irvine, Calif., company will bring to 
market a family of 19 parts—including a single-chip implementation of the 
core logic for the PS/2 Models 25 and 30 and a four-chip set for Models 50 
and 60. The FE2011 core-logic chip for Models 25 and 30 will be sampled 
starting in December and priced at $33 in 100-unit quantities; the FE5400 
four-chip set will follow in January, priced at $99, also in lots of 100. The WD 
PS/2 family also includes the PVGA1 video graphics controller (available now, 
$60); the WD57C65 single-chip floppy-disk interface (available now, $6); and 
the WD16C552 single-chip dual-channel asynchronous communications unit 
(available in February, $12). Like Chips & Technologies (p. 75), Western also 
is offering adapter boards compatible with the IBM PS/2 Micro Channel bus 
found on the PS/2 Models 50, 60, and 80. CL) 









" BYTE ; 3%-in. FLOPPY DRIVE RUNS AS FAST AS A WINCHESTER 










A‘ company called Brier Technology Inc., San Jose, Calif., says it has 
developed a 3%-in. floppy-disk drive with the capacity and performance 
of Winchester drives. Previously, only the 5%-in. floppy-disk drives from 
lomega Corp., Roy, Utah, have attained the performance of a Winchester. The 
Brier product stores 10 Mbytes of data on a conventional disk and accesses 
in an average of 35 ms—comparable to the speed of 3¥2-in. Winchesters. 
Brier plans to show the drive at the 1987 Fall Comdex show to be held in Las 
Vegas Nov. 2-6. It contains a Small Computer Systems Interface within the 
3¥-in. form factor, for easy integration into existing systems. Brier expects to 
ship evaluation units in the second quarter of 1988; when production starts, 
OEM quantities will go for $400 to $500 each. O 


SOFTWARE HELPS ENGINEER TO DESIGN A NEURAL NETWORK : 


A extensively documented software package called NeuralWorks Profes- 
sional is designed to introduce engineers to neural computing and the 
design of neural networks for such applications as signal processing, filtering, 
image and pattern recognition, and fuzzy-logic expert systems. A graphical 
interface running on an IBM PC XT or AT lets the user develop a concept, 
then create, edit, train, test, and debug a network using one of eight major 
neural-network paradigms. The package is said to be simple enough to be 
used by someone with no experience in neural computing, yet sophisticated 
enough to solve complex problems. It sells for — and is available now from 
NeuralWare Inc., Sewickley, Pa. a 


_ FAST 12-BIT TRACK-AND-HOLD AMPLIFIER RUNS ON 5-V SUPPLY 


peedy CMOS 12-bit analog-to-digital and digital-to-analog converters now 

have a companion fast track-and-hold amplifier that runs from the same 
+5-V power supplies. Crystal Semiconductor Corp. of Austin, Texas, has a 
12-bit self-calibrating track-and-hold, the CS3112, with fast acquisition times— 
1 ps to a 0.01% error level—and a typical aperture jitter of 100 ps. The 
CMOS part is aimed at an emerging analog signal-processing market, where 
the new CMOS converters are used but matching 5-V track-and-hold circuits 
cannot be found. Existing parts typically need 15-V supplies. Crystal's 1-us 
chip is priced at $12.10 each in 100-piece lots, and a device rated for 2-us 
operation at $8.90 each. The chip has a droop rate of only 0.001 wV/ps, 
which Crystal says beats the competition by a wide margin. a 
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tera Corp. is introducing a new kind of product it calls a user-configura- 

ble microprocessor peripheral device. The Santa Clara, Calif., company’s 
EPB1400 is built around a core of erasable programmable logic and can be 
used in read/write counters and timers, frequency dividers, configurable in- 
put/output ports, and data-communications transceivers. The company plans 
more such function-specific, programmable-logic chips, which it expects to 
compete in the application-specific integrated-circuit market as a fast, high- 
density solution without the high engineering costs, long development cycles, 
and inventory burdens associated with ASICs. The EPB1400’s bus interface, 
configurable through seven control macrocells, allows it to work with all — 
popular 8-, 16-, and 32-bit microprocessors operating at up to 25 MHz. It sells 
for $24.50 in lots of 100 and is available now. a 


HIGH-END GRAPHICS CARD LETS PCs CHALLENGE WORK STATIONS IN CAD 


high-end graphics card built with a VLSI implementation of Metheus 

Corp.'s Omega graphics engine will juice up IBM Corp. XT and AT 
personal computers for computer-aided-design work. It will give them graph- | 
ics performance comparable to work stations costing much more, which 
means that PCs can challenge work stations for the engineering market. 
Selling for $1,395 and due for shipment this month, the Ultra Graphics 
Accelerator card has a resolution of 1,024 by 768 pixels with a depth of 4 bits 
per pixel. It can be used with 60-Hz noninterlaced monitors and draws 
random vectors at 10 million pixels/s. A number of popular CAD programs 
operate with the UGA, which offers a better combination of resolution, perfor- 
mance, and price than anything else on the market, says Metheus, of Hills- 
boro, Ore. 





CORTEX’S CASE TOOL USES PICTURES TO GENERATE VAX PROGRAMS 


technique called picture programming can automate most software devel- 
opment for Digital Equipment Corp. VAXes running under VMS. Corvi- 
sion, from Cortex Corp. of Waltham, Mass., is a computer-aided software- 
engineering tool that translates diagrams drawn on an IBM Corp. Personal 
Computer AT into business applications, helping programmers with design, 
implementation, error-checking, maintenance, and documentation. Using a 
mouse, pop-up menus, and icons, a developer creates diagrams of multiuser 
information-processing applications. The software then generates at least 95% 
of the production-ready code for a program. Corvision is available now for 
from $50,000 to $175,000, depending on the VAX model. 0 








NEC ISDN CHIPS WILL LINK PBX TO USER STATIONS 


EC Corp. in November will begin sampling three CMOS chips that are 

central to its product line for the integrated services digital network. The 
ISDN chips will implement the link between a private-branch exchange and an 
individual workplace, where there will typically be both a digital telephone and 
a terminal, such as a personal computer. Conforming to CCITT recommenda- 
tions for ISDN, the chips provide protocol control as well as the two-wire 
2B+D interface for the PBX-to-workplace link. The 4PD98001 intelligent inter- 
face controller does ping-pong time-division two-way transmission over a two- | 
wire line. The wPD72107 LAPB controller implements the link-access-proce- 
dure-balanced-mode protocol used for the digital-terminal channel. The 
mwPD72305 LAPD controller handles the protocol for the D (signaling) channel 
that controls the two B (data) channels. Sample price of the wPD98001 is 
$206; for the wPD72107 and wPD72305 it is $275. a 
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For High Speed with Low Power. 


AMCC has the chips worth cheering about. When you need 
the versatility of high speed with low power in a bipolar array, 
our Q5000 Series Logic Arrays are the answer. They're designed 
for logic applications requiring speed/power efficiency. 

And they deliver. , 

Today’s hi-rel commercial and military semicustom applica- 
tions need high performance and proven reliability. And, our 
Q5000 Series gives you both—without paying the power penalty. 

Our newest bipolar series is comprised of five arrays. All 
feature 4 levels of speed/power programmable macros and 
over 600 MHz I/O capability. One comes with 1280 bits of 
configurable RAM. 


~ 95000 Series eyeatares—| ,AMOC Bipolar Logic Array 
Equivalent Gate Delay: 210-545ps ave bee signed with otner 


flexible performance features in 

Pip Flop Frequency: > 600 Mii mind, too. Mixed ECLITTL 1/0 

Speed/Power Product: 0.5pj| compatibility. Your choice of 

Equivalent Gates: 1300-5000| packaging. Full military screen- 

1/0 Pads: 76-160] ing. AMCC’s MacroMatrix® 

Operating —55°C to} design tools. And, unrivaled 
Temperature Range: — +125°C! customer support. 
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To talk with an applications engineer about 
your specific needs, in the U.S., call toll free 
(800) 262-8830. In Europe, call AMCC 
(U.K.) 44-256-468186. Or write, Applied 
MicroCircuits Corporation, 6195 
Lusk Blvd., San Diego, CA 92121. 
(619) 450-9333. 
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Problem. A major order for high performance, 
high precision DCCTs (Direct Current — Current 
Transformer) called for 100% functional checking 
of each PCB-based unit. However, the test and 
measurement set-up should not become redun- 
dant once the order had been completed. 


Analysis. Essentially, the DCCT is a 600A to 65kA 
pulsatory current meter with a accuracy of 

+/— 5ppm. The order (575 units) was for current 
control of the LEP (Large Electron Positron) 

at the European Laboratory of Particle Physics, 
CERN, in Geneva. 





Ourcustomer, Holec — oneof the world’s leading 
manufacturers of computerized control equip- 
ment for high energy applications, developed a 
CAT (Computer Aided Testing) system in which 
a hierarchal instrument controller communicates 
with a lower-level measurement sub-system via a 
GPIB-interface. Measurement protocols stored 
in the controller provide a library of selectable 
measurement cycles. 


Action. Using instruments from its comprehensive 
Test & Measurement programme, Philips confi- 
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PHILIPS 


Universal System Testing 


gured the lower-level sub-system with: a PM 5190 
synthesizer; a PM 3305 DSO with PM 8154 plot- 
ter, a PM2534 DMM: and a switching matrix 
comprising 18 System 21 modules (12 universal 
switches, 2 coaxial switches, 2 user adapter units 
and 2 master units). 


Evaluation. Holec’s CAT-system can now perform 
up to 112 measurements per cycle. Each of 32 
measurement points on the PCB under test are 
accessible for 3 instruments. It also has 16 chan- 
nels available for random measurements. 

And beinga fully automated test routine, once the 
PCB is connected to the CAT system all measure- 
ments are performed qualitively, quantitively and 
economically. 





Most important, when the sub-system is no 
longer needed for PCB testing, it can easily be re- 
configured for other test purposes. 


MADE TO MEASURE 


One of the world’s largest electronics companies, 
Philips is both a major manufacturer and user of an 
extremely broad range of test and measurement instru- 
mentation. Thus we are uniquely qualified to develop 
cost-effective solutions that meet your system needs, 
perfectly. 


For further details call your local Philips office or write to: 
Philips|&E, T&M department, Building HKF70, 5600 MD Eindhoven, 
The Netherlands; Austria (222) 629 141; Belgium (2) 5256692/94; 
Denmark (1) 572222: Finland (0) 5257225; France (1) 49428000; 
Germany (561) 5010; Great Britain (0223) 358866; Ireland (1) 
693355; Italy (39) 3635 240/8/9; Netherlands (40):782808; 
Norway (2) 680200; Portugal (1) 683121; Spain (1) 4042200; 
Sweden (8) 7821800; Switzerland (1) 4882211. 


Advanced technology 
made to measure 


LEAYAANTS AAA 


The Scopes. Nicolet digital oscilloscopes offer ten times the accuracy and as 
much as one hundred times the resolution of analog oscilloscopes. A wide range of 
digitizer speeds provide solutions for virtually every measurement problem. Our 
latest plug-in module, the 4570, has 12-bit resolution at the unprecedented digitizing 
speed of 10 MHz. Accuracy does not have to be sacrificed for speed! Neither does 
Connected via the RS-232 sweep length. Waveforms composed of up to 16k data points are available regardless 

: of the speed. Cursor readout of measurement values, ‘‘zoom’”’ expansion to X256, 
oO oe IEEE-488 (GPIB) continuously variable pretrigger data capture, and built-in disk drives all contribute 
interface, | to Nicolet’s measurement expertise. 


From low cost portables to high performance laboratory systems, Nicolet digital 
oscilloscopes were the first and are still the best. — 
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WESTBORO, MASS. 

here’s good news at Data 

General Corp. for the first 
time in many a month. Japa- 
nese telecommunications giant 
Nippon Telegraph & Telephone 
Corp.’s selection of Data Gen- 
eral as its development partner 
for integrated private data net- 
works is a shot in the arm for 
the Westboro, Mass., computer 
manufacturer, which in 1987 
will experience the first un- 
profitable year in its 19-year 
history [EHlectronics, Sept. 3, 
1987, p. 42]. 

The joint development agree- 

ment that NTT and Data General an- 
nounced last week could be the first of 
similar affiliations between DG and 
U.S. and European companies in data 
networks. What’s more, the pact is the 
first significant endorsement of DG’s 
strategy to catapult into the corporate 
data-network business through an initia- 
tive directed by its 16-month-old Com- 
munications Systems Group. 
RICH MARKET. The value of the NTT con- 
tract wasn’t disclosed, but the agreement 
will open a new market that could be 
worth several hundred million dollars to 
the U.S. company. It calls for DG to de- 
velop integrated high-speed digital com- 
munications systems for NTT. The size 
and reach of NTT, which controls some 
85% of Japanese communications, stamps 
the DG data-network organization that’s 
evolving under senior vice president Colin 
Crook as a significant force. 

What’s more, Crook says, the agree- 
ment will help pay for DG’s own devel- 
opment of private data-network technol- 
ogy. It calls for DG to deliver by spring 
of 1989 an integrated communications- 
processor system and computer system, 
along with hardware and software inter- 
faces and “all the first-level communica- 
tions support” required for high-speed 
digital communications systems, says 
Crook. Such systems will consist of hy- 
brid exchange units that integrate data, 
voice, and computers into intelligent pri- 
vate networks. 

A system will do more than private 
switching, points out Yasuharu Kosuge, 
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COMING FROM DG. Data General will develop hybrid exchange sys- 
tems that integrate intracompany data communications. 


THE SUN COMES OUT 
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CORPORATE 
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HOME 





senior engineer and supervisor in NTT’s 
Integrated Communications Systems Sec- 
tor. If customers select an appropriate 
processor model, the system will handle 
switching in a priority mode but will also 
allow them to run applications software. 
The computers control both circuit and 
packet switching over what the Japanese 
call a superdigital leased line, equivalent 
to a Tl line from AT&T Co. 

Kosuge says that DG will develop in- 
terfaces to the line and to Japanese ter- 
minals, along with communications soft- 
ware. Kosuge hopes NTT can sell sever- 
al hundred systems during the first 
year after development is completed. He 
says DG was selected for the develop- 
ment because “its hardware is well re- 
garded in Japan, its maintenance and 
aftercare are excellent, and its commu- 
nications expertise is superb.” 

Crook stresses that it was important 
for DG “to establish our bona fides [in 
data networks] with a company the 
magnitude of NTT. It’s a good test of 
how smart we are in this business.” In 
agreement is securities analyst John Ad- 
ams, chairman of Adams, Harkness & 
Hill Inc. in Boston. “It’s a formidable 
proposition to enter a relationship of 
this kind that includes a language barri- 
er, and an unusual way to present your 
bona fides,’ says Adams. “But Data 
General needed somebody substantial to 
establish its credentials, and NTT is a 
hell of a choice.” 

Another analyst notes that the agree- 
ment underscores DG’s_ technological 


FACTORY OR 
BRANCH OFFICE 


OFFICE 


know-how. “It bodes well for 
Data General that NTT passed 
up Japanese and other U.S. 
companies to go with them,” 
says Stephen Zamierowski, 
who follows the communica- 
tions industry for International 
Data Corp. of Framingham, 
Mass. “It shows that they 
passed the acid technology 
test, and it is a vote of confi- 
dence that they will be around 
for a while.” 

A third analyst is a little 
more cautious, however. Susie 
Peterson, who tracks the com- 
puter industry for The First 
Boston Corp. in New York, says the 
agreement is important for DG in the 
short term “because it will give them a 
lot of political good will. But a lot can 
happen to DG between now and the time 
they’re supposed to deliver. If they’re 
still a stand-alone company, this could 
be an important product line for them.” 

DG’s Crook points out that NTT has 

about 5,000 networks installed in Japan 
among clients that are a veritable who’s 
who of Japanese banks and manufactur- 
ing companies. The agreement will open 
an upgrade-and-replacement market to 
DG, which has sold minicomputers to 
NTT through its subsidiary, Nippon 
Data General, for 15 years. 
GETTING TOGETHER. That relationship 
fostered initial meetings between Crook 
and other representatives of his group 
and NTT, during which DG learned that 
the Japanese giant had established a 
new group to concentrate on private 
corporate data networks, just as DG had 
done. ‘Over time,’ Crook relates, 
“NTT’s senior management became im- 
pressed with our understanding of the 
merger of computers and communica- 
tions. We knew how to position our- 
selves and our products, and we learned 
how to do business in Japan.” 

Crook indicates that other joint ef- 
forts will follow, though he declines to 
offer details. For his part, analyst Ad- 
ams suggests that Northern Telecom 
Inc., the Nashville, Tenn., telecommuni- 
cations leader, might be another logical 
partner. -Lawrence Curran 
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DETROIT 
Wi: use of time-saving robot sim- 
ulation and off-line programming 
may be on the horizon after a ground- 
breaking meeting in Detroit on Oct. 1. 
The result could be new standards to 
help overcome one of the fledgling in- 
dustry’s major stumbling blocks: inaccu- 
rate modeling of robot arms. And, be- 
cause simulation cuts the time needed to 
put together a work cell, that could 
mean quicker proliferation of robots. 

The landmark meeting took place be- 
cause Deneb Robotics Inc. was frustrat- 
ed. The tiny Troy, Mich., vendor of ro- 
bot-simulation systems, tired of trying 
without success to get information that 
it needs from robot makers, took the 
bull by the horns and invited them to 
discuss the problem. 

Such information is vital to Deneb 

and other firms, whose systems merge 
robot simulation with the ability to write 
programs that can be downloaded di- 
rectly to a robot. They can potentially 
cut by 70% the time needed to develop a 
manufacturing work cell [Electronics, 
April 28, 1986, p. 16]. A number of com- 
panies, including Computervision, Den- 
eb, GE Calma, Intergraph, McDonnell 
Douglas, Robcad, and Silma, provide ro- 
bot-simulation systems. 
NO DATA. But a lot of manufacturers 
don’t trust the systems, because some- 
times they’re not totally accurate. Den- 
eb, for one, concedes that its own 
$120,000 Igrip system can be inaccurate. 
And part of the problem is that robot 
vendors won't disclose needed data, 
says Nathan Yoffa, Deneb’s director of 
technical services. 

Hence the meeting. General Motors 
Corp. and Chrysler Corp., which support 
Deneb’s position, sent high-ranking 
manufacturing executives to the meet- 
ing. James Peyton, manager of stan- 
dards development, represented the Ro- 
botics Industries Association, Ann Ar- 
bor, Mich. In all, the meeting drew some 
90 attendees, including representatives 
from about 18 robot companies. 

Despite contentions to the contrary by 
some simulation vendors, Deneb execu- 
tives say that all robot-simulation sys- 
tems suffer from the same kinds of in- 
accuracies. Automakers agree with 
them. At Chrysler, for example, simula- 
tion systems from several vendors are 
used in developing work cells, but not 
for developing programs that can be 
downloaded directly to a robot, says 
William D. Malecki, Chrysler’s manager 
of robotics and automation systems. 

The Detroit meeting included a wide- 
ranging, two-hour open discussion, 
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THIS JUST MAY SPEED THE USE OF ROBOTS 


which sometimes became heated. Some, 
such as Bert Thorvaldsson, an executive 
with Sweden’s ASEA Robotics Inc., laid 
the problem back at the simulation ven- 
dors’ door. “I have yet to receive a de- 
cent requirement sheet from a simula- 
tion vendor about [exactly] what it is 
they want,’ Thorvaldsson said. Others 
said that some simulation vendors ask 
for detailed information that is unavail- 
able, and could be provided only at 
great cost. Still others, such as Guy Po- 
tok, a GMFanuc Robotics Corp. official, 
said that simulation houses are welcome 























































BOSTON 

tymied in its attempts to become a 

major player in the 32-bit chip busi- 
ness, AT&T Co. is trying a new tack 
with its WE 382000 microprocessor fam- 
ily. The communications giant is writing 
off two years of trying to sell directly to 
chip or board-computer customers, and 
is going to team instead with small sys- 
tems-integration firms that will then 
carry the marketing ball. 

“We recognize that [chips and] single- 
board computers are not a direct mar- 
ketplace,’ says John Feaver, technical 
staff member at AT&T Components and 
Electronic Systems, Holmdel, N.J. “We 
need systems integrators who can see 
what customers need and are much 
more responsive [to them].”’ 

That’s no surprise to analyst Richard 
A. Shaffer, editor and publisher of the 
Technologic Computer Letter. The way 
AT&T has been left in the dust by Intel 
and Motorola in the 32-bit market, it has 
little choice but to take the systems-inte- 
grator road, he says. “AT&T needs visi- 
bility, and this is one way to get it.” 

The first results of the new strategy 
surfaced last week at Buscon, the com- 
puter-board-oriented meeting in Boston, 
where Microproject International Inc. of 
Los Angeles and Mizar Inc. of Minneapo- 
lis showed new hardware incorporating 
AT&T products. The technology is impres- 
sive. For example, Microproject’s Unicorn 
B/200 computer family has a VMEbus- 
based processor board that uses for the 
first time anywhere AT&T’s 30-MHz WE 
3220X chip set. And Mizar’s Unistar-32 
VME/Unix multitasking development sys- 
tem will soon have a version with the 
newest chips. Both already sell versions 
with the earlier WE 32100 devices. 


















































MICROPROCESSORS | 


AT&T GETS GOING WITH NEW 
32-BIT CHIP STRATEGY 






to certain basic information. But some 
detailed characteristics of GMF’s robot- 
control system and Karel robot-pro- 
gramming language give the company a 
proprietary edge and will never be re- 
leased, Potok said. 

Many agreed that a standard from 
the RIA could help. And Peyton notes 
that support by robot users such as GM 
and Chrysler is likely to carry some 
weight. “This was definitely a landmark 
meeting in that it provided the first im- 
petus for standardization in robot simu- 
lation,” Peyton says._Wesley R. Iversen 


































































DEBUT. The Unicorn B/200 is the first com- 
puter to use AT&T’s 30-MHz 32-bit chip set. 



























Another first for both computers is 
that they offer the new V/VME 3.1 ver- 
sion of the widely employed Unix mul- 
tiuser operating system. Unix users 
have been anticipating the system’s ar- 
rival for such features as shared execut- 
able libraries, remote file sharing, and 
media-independent networking. 

The Unicorn, aimed at fast through- 
put and multiuser performance, already 
has gained about 50 sales. Besides the 
30-MHz 382200 processor, which itself is 
capable of 8 million instructions per sec- 
ond for single users, the design employs 
a separate Motorola 68020 32-bit proces- 
sor as a disk controller. The purpose is 
to reduce bus traffic and speed data 
transfer between peripherals and main 
memory. The company offers a range of 
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configurations, from the 18-MHz eight- 
user unit at about $20,000, available 
now, up to a $45,000 30-MHz, 50-user 
version, coming in early 1988. 
Microproject’s partnership —_— with 
AT&T—which, like Mizar’s, began early 
this year with little publicity—is an un- 
qualified plus, says Zion Bar-el, execu- 


an outside chance. “By any standard, 
the 32000 is a good set that has not 
been marketed well. This [new strategy] 
shows some signs of life,’ he says. And 
AT&T has one big advantage on its side, 
he adds: “People are thirsty for mul- 
tiuser microcomputers—and Unix is the 
only stuff out there.” -—Larry Waller 


tive vice president for sales. “Our close 
ties to AT&T give Unicorn B/200 cus- 
tomers prompt access to latest versions 
of Unix,” among other benefits, he says. 

Can such relationships turn around 
AT&T’s 82-bit fortunes? Consultant Wil- 
ham I. Strauss of Forward Concepts 
Inc., Tempe, Ariz., gives the company 










PRINTERS 


ION-DEPOSITION PRINTER TAKES ON LASER 


RANDOLPH, MASS. 
ee most often are the technology 

of choice for nonimpact printing. 
But ion deposition is poised to make a 
big push into two bastions of the laser 
market—office automation and comput- 
er-aided design and manufacturing. 
That’s the view of Delphax Systems of 
Randolph, Mass., which on Oct. 14 un- 
veiled an ion-deposition system that for 
the first time combines text, graphics, a 
raster image processor, and printer con- 
troller all developed by Delphax—the 
company that holds the basic patents on 
ion-deposition printing. 

Delphax, a seven-year-old company, 
had 1986 revenues of $36 million, almost 
doubling from 1985. It supplies printers 
and print engines to original-equipment 
manufacturers, including Datagraphix, 
Honeywell, Northern Telecom, Olivetti, 
and Xerox. Now, with shipments of its 
53000G RIP-equipped printer set to start 
in December, those OEMs could an- 
nounce 380-page-per-minute combined 
text-and-graphics printers by early next 
year. The system holds special appeal in 
CAD/CAM applications, because it can 
print ares and vectors much faster than 
plotters or dot-matrix printers. 

Ion printing works by projecting ions 
onto a dielectric drum. The images at- 
tract a toner, which is then transferred 
to plain paper. It has become competi- 
tive with laser technology because it 
withstands duty cycles that are at least 
as high and often higher than laser 
printer duty cycles, according to CAP 
International Inc., a Marshfield, Mass., 
market-research firm that tracks the 
printer business. For example, the 30- 
ppm S83000G has a specified duty cycle 
of 225,000 pages per month; Thomas 
Kinney, Delphax’s vice president for 
marketing, says Delphax OEMs will 
probably price the system between 
$20,000 and $25,000. Comparable laser 
printers’ duty cycles are 35,000 to 60,000 
pages per month, at 20 to 40 ppm, for 
$15,000 to $48,000. 

For CAD/CAM, the $3000G will quick- 
ly print and collate unlimited multiple 
copies of engineering drawings and doc- 
umentation. Today, those functions of- 
ten involve a separate printer for draw- 
ings and documentation, plus time to 


































in Delphax’s diversification, says Cath- 
erine Dingman, associate director for 
nonimpact printing at CAP Internation- 
al. “They started as an engine compa- 
ny,’ Dingman says, “then progressed to 
providing full printers, mastering the 
paper-path problem. Now this puts them 
into controllers, and while printer suppli- 
ers can get a controller company to do 
that job, no one knows that ion print 
engine better than Delphax.” 

Delphax’s Kinney points out that a 
substantial amount of printer software 
is being rewritten to run on networked 
systems—including Digital Equipment 
Corp. VAX systems and IBM Corp. 
4341s—in market segments where non- 
impact printing has yet to make signifi- 
cant inroads. “There are 25,000 sites 
where the average monthly print vol- 
ume is somewhere between 100,000 to 
500,000 pages,” Kinney says. “Nonim- 
pact printing has only 1% of that mar- 
ket, and less than 20% of the 7,500 sites 
where the volume is 500,000 to 2 million 
pages per month. Those are the markets 
that we’re after.” -—Lawrence Curran 


make multiple copies on a copier. 

The heart of the graphics engine re- 
sides on a 14-by-16-in. board housed in a 
swing-out module on the back of the 
printer. The module also holds a 3%-in. 
floppy-disk drive and/or hard-disk drive. 


















New ion-deposition 
printers can do anything 
HP’s LaserJet can do 



















An Intel 80286 microprocessor and 82786 
graphics coprocessor make up the RIP, 
which provides all-points addressability 
plus various line-, arc-, and circle-draw- 
ing commands. 

Standard electrical interfaces include 
Centronics and Dataproducts; Delphax 
will also design custom interfaces. Jef- 
frey Carrish, the company’s director of 
product planning, says the floppy drive 
makes it easier to download new fonts 
or printer emulations than firmware 
systems. 

The RIP feature is an important tool 


PORTABLE COMPUTERS 


IT’S GETTING CROWDED 
FAST IN 80386 PORTABLES 


SAN MATEO, CALIF. 
he market for 80386-based portable 
computers is only a few weeks old, 
but already it’s beginning to look like 

































































Times Square on New Year’s Eve. Al- 
most every week, a new player has joined 
the fight, resulting in a three-way battle 
with more on the way. Latest to join is 
the king of the portables, Compaq Com- 
puter Corp., which came out with its mod- 
el using Intel’s speedy 32-bit microproces- 
sor at the end of September. 

Starting it all off was tiny Dolch Amer- 
ican Instrument Inc. of San Jose, Calif, 
which introduced a 16-MHz machine origi- 
nally developed as an instrument control- 
ler. A week or so later, Toshiba America 
Inc. of Irvine, Calif., announced its T5100, 
at 15 lb the lightest of them all, so far. 
And the Comdex show in Las Vegas, 
Nov. 2-6, should add to the crowd. Grid 
Systems Corp. of Fremont, Calif., for ex- 
ample, plans to introduce a pair of 286- 
and 386-based laptops. 

“Portable” has always been a catch-all 


















































SPINOFF. Dolch’s 386 Pack portable is de- 
rived from an instrument controller. 
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term; early portables like Osborne’s and 
Campaq’s were “gut busters” that felt 
more like portable TV sets. Current mod- 
els range all the way from 12-lb laptops 
to Compaq’s 20-lb model. But whatever 
definition is used, the portable is fast be- 
coming a giant market. 

The strategy of Dolch and Toshiba was 
to beat Compaq to the punch and intro- 
duce 386-based computers that were the 
same size as the leader’s 286-based Porta- 
ble III [£lectronics, March 6, 1987, p. 91] 
or smaller; they also were banking on 
higher performance and a lower price 
tag. In addition, Dolch hoped to gain an 
edge with more expansion capability than 
Compaq, and Toshiba with a more com- 
plete package—its T5100 has an integral 
EGA controller for higher-resolution 
graphics. 

As it turned out, it didn’t quite work 
that way. Not only did Compaq unveil its 
Portable 886 within weeks of the other 
two introductions, but the Houston com- 
pany outflanked its new rivals in the per- 
formance contest. Instead of using the 16- 
MHz 80386, Compaq sprang a surprise by 
going to the advanced 20-MHz model. 

Where the newcomers have an edge 
over Compaq is in price. Ken Pine, presi- 
dent of Dolch American, says the com- 
pany’s 386 Pack will sell for around 
$6,495 with an installed 40-Mbyte hard- 
disk drive. The Toshiba T5100 machine, 
meanwhile, is priced at $6,499. Compaq’s 
Portable 386 costs $7,999, but expansion 
is extra. 

Volker Dolch, founder and president 
of Dolch American’s holding company, 
Dolch Logic Instruments Inc. of San 
Jose, believes that the expansion capa- 
bility of the 886 Pack makes it a more 
attractive portable than Compaq’s. 
“With the Compaq machine, the user 
must add on an expansion module to the 
back of the computer,” he says. “We 
built two full-width and two half-width 
expansion slots into the backplane.” 

The company derived this configura- 
tion from an instrument controller 





















GRAPHICS. Toshiba’s T5100 features an in- 
tegral EGA controller for graphics. 
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called Cobra, for computer-based real- 
time analyzer, which was the mainframe 
for a set of configurable PC-based in- 
struments. Instruments on a card—logic 
analyzer, waveform generator, and so 
on—can be plugged into the backplane 
to configure the system for a specific 
test function. 

Toshiba designers don’t think the user 
of a portable machine wants a large ex- 
pansion capability. Thomas Scherrard, 
manager of PC marketing, lines up with 
Compaq in that regard. “When a user 
adds expansion cards such as a [local- 
area-network] card to a portable, it is no 
longer portable,” Scherrard says. “It’s a 
desktop system and can easily accommo- 
date expansion via an external expan- 
sion chassis.” 


DIGITAL SIGNAL PROCESSORS 
















FREIBURG, WEST GERMANY 

s digital signal processors find 

their way into more controller 
applications, DSP manufacturers are 
rushing to feed the trend with fast- 
er and less expensive parts. Now 
West Germany’s Intermetall GmBh 
has come up with a new approach: a 
standard macrocell that is a micro- 
controller core for use with any of 
its DSPs. The design answers the 
















DSPs for TV and other consumer 
applications, and its new architec- 
ture could influence the design of DSPs 
for nonconsumer uses as well. 

The controller is fast: 80 million oper- 
ations/s. To get up to that speed, engi- 
neers at the Freiburg, West Germany, 
company used a mix of uncommon fea- 
tures even as they abandoned some 
principles, such as the use of interrupts, 
that long have been held essential in the 
data-processing community. 

Beyond that, they held down the price 
by making the controller programmable, 
thus counteracting the rising cost of 
hardwired on-chip logic. And while most 
DSPs are primarily number crunchers 
for signals in the kilohertz range, with 
the new macrocell Intermetall’s DSPs 
will crunch numbers in the megahertz 
range and also handle control functions. 

Called the FP, for fast processor, the 
microcontroller will be fabricated in 1.5- 
um CMOS technology. 

To keep real estate minimal, “we in- 
troduced reduced-instruction-set-comput- 
er ideas into the DSP architecture,” says 
Martin Winterer, leader of the design 
team. The RISC features are single-cy- 
cle instructions and arithmetic opera- 
tions performed entirely within the reg- 

























A NEW WAY TO GET 
FASTER, CHEAPER DSPs 





However, he feels that the portable 
does need some capability, especially 
EGA graphics, offered on an expansion 
card. So Toshiba has built an EGA con- 
troller onto its motherboard and de- 
signed the computer’s gas-plasma dis- 
play to accommodate the higher resolu- 
tion, 640-by-400 pixels. The other two 
new machines have CGA as standard, 
for a resolution of 640 by 200 pixels. 
To accommodate the user willing to 
sacrifice portability for expansion, the 
Toshiba unit comes with a single expan- 
sion slot, which can contain a 1,200-baud 
modem or an interface card that con- 
nects a five-card expansion chassis. The 
modem is built into the Compaq 386; a 
half-card modem can be added to the 
Dolch unit. Jonah McLeod 
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high-speed, low-cost requirements of CONTROLBLOCKS. |ITT’s DSP controller core would 
consume only a fifth of the chip’s real estate. 


ister set with no need to access the data 
memory. The core also uses some de- 
sign principles rarely combined in any 
chip: parallel processing, pipelining, mul- 
tiplexing of the program ROM, and pro- 
gram scheduling. 

Parallel processing gets around the 

“move” bottleneck of a Von Neumann 
design and doubles the data throughput. 
Achieving this is a controller core con- 
sisting of these blocks: the 128-byte data 
memory, register file, arithmetic logic 
unit, and control (housing the program 
ROM, typically 2 Kbytes). 
BUSY UNIT. The register file can be read 
or written from both the RAM and the 
ALU. This keeps the ALU busy while 
input or output data is fetched or stored 
in parallel. Intermediate results can be 
stored in the register file, which holds 
eight 12-bit registers. The ALU per- 
forms additions, subtractions, and logic 
operations within a 25-ns cycle time. 

The FP makes extensive use of pipe- 
lining so that operations that usually 
must be done serially can be performed 
in parallel. Processing an instruction is 
subdivided into individual units, each re- 
quiring a full clock period. Proper allo- 
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cation of these units considerably in- 
creases throughput. 

One unusual feature is the multi- 
plexed ROM, which also helps boost the 
throughput. To keep memory bandwidth 
low, the FP fetches two instructions 
_ with each memory access and processes 
them one after the other, while fetching 
the next two. This complicates pipelining 
somewhat but does not affect the FP’s 
functional behavior, Winterer says. 

Significantly, the controller does away 
with interrupts in favor of program 
scheduling, “because interrupt schemes 
considerably interfere with high-speed 
processing requirements and call for 
lots of circuitry,’ Winterer says. Be- 
cause the FP has no interrupts, it is 
markedly different from most microcon- 
trollers. Usually, any controller must re- 
spond quickly to asynchronous de- 
mands. But with common interrupt 


AVIONICS 






LOS ANGELES 

ere’s a prediction for you: the mili- 

tary airplane of the future will car- 
ry its sensing, communications, and pro- 
cessing equipment embedded in its outer 
skin. At least, that’s the conclusion 
emerging from a year of study by avi- 
onics and structural engineers at 
GMHE/Hughes Aircraft Co. and Rock- 
well International Corp. 

The work was done as part of the Air 
Force’s Forecast 2 project to identify 
new technologies for next-century 
equipment. The Hughes-Rockwell con- 
cept, “smartskins,’ envisions flexible 
electronic packages holding the various 
avionics subsystems, which would be 
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HOW ABOUT THIS? AVIONICS 
WOULD GO IN PLANE’S SKIN 





< ELECTRO MAGNETIC SHIELDING 
THERMAL AND ACOUSTIC ISOLATION 
BATTLE-DAMAGE SENSING 


schemes, there is a need to restore the 
controller’s internal state. With a regis- 
ter file, however, it either takes time to 
store and load all registers or it requires 
extra hardware to hold one or more ad- 
ditional file for context switching. Fur- 
ther, interrupting the pipeline and re- 
storing it is a complex task, making ex- 
tensive logic necessary. 

So the Freiburg designers did away 
with interrupts, instead subdividing pro- 
grams into individual tasks. While a 
task is running, no interrupt is allowed. 
When the task is completed, a hardware 
block, the so-called scheduler—part of 
the control block—decides which task 
must be executed next. 

The scheduling scheme incorporated 
in the FP also supports a modular soft- 
ware structure, making the FP the ideal 
partner for fast controlling and signal- 
processing applications. —John Gosch 





separated into layers and distributed 
over the body of the aircraft. The first 
usable embedded equipment could be 
ready in 5 to 10 years, the study says. 

“This is a brand-new ballgame for avi- 
onics,’ says Joseph Smalanskas, labora- 
tories engineer at Hughes, who is coor- 
dinating the two-year study. The goal is 
“nothing less than eliminating dedicated 
structures for electronics.” 

But first researchers have to over- 
come two tough technology barriers, 
says Smalanskas. The chief one is devel- 
oping flexible — optical-interconnect 
boards and backplane mounting to re- 
place the rigid copper-based printed-cir- 
cuit boards now in use. The boards must 
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PASSIVE SENSORS 
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OPTICAL AND ELECTRICAL BACKPLANE 


NEW LOCATION. By embedding bulky computers and other avionic equipment in the skin of its 
airplanes, the Air Force hopes to get more efficient electronics as well as better aircraft. 
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ON HEWLETT-PACKARD 
CALCULATORS 


e Advanced statistics HP-28C 


e Unit conversion State of the Art 
¢ 250 programmable com- S 


mands and functions 
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commands 
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numeric keyboards 
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¢ Infrared printer interface <== 
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¢ Portable. Battery oper- 
ated. Carry the HP-41 in 
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HP.41CV ¢ Built-in operating 
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ing memory capacity with 
Hewlett-Packard and re- 
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registers plus time and 
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The standard for Finance 

and Real Estate 

¢ Solve interest and amor- 
tization problems 

¢ Discount cash flows 

¢ Find bond yields & 
maturity dates 

¢ Determine depreciation 
schedules 

¢ Examine business trends 









































WORLDWIDE © QUALITY © KELIABILITY © PRICING 6 ECIVER 


i A AACE i tA 





DELIVERY @ QUALITY INEER MRRICING © RELIABIL 


Lambda supports you with 140 sales form to published specifications for the | 
engineers in 15 offices on 5 continents. And __ the product, per its guarantee. Pricing is 


to ensure the Lambda product reliability always the lowest possible, based on sta 
you ve come to expect, quality is designed in, ard product and large volume productior 
built in and tested in. Each product will per - Lambda engineering will meet yo 


specific application needs. We'll provide 


R SUPPLIES LIKE LAMBDA 





ee i RE ER LAE Aco AR 


Siteus sKe 
AS em TIES 





ORLDWIDE © PARTS G@SERVICE © SPECIFICATIONS © KETIAGILITY 









arts, Spares or service—anytime, anywhere 
ou need them. And we pledge to meet 
very acknowledged delivery date. That's 


iywesay-onhenyoubyylamode.'s A MIBDA ELECTRONICS 


DIVISION of INSTRUMENTS INC. 





515 Broad Hollow Road, Melville, N.Y. 11747 (516) 694-4200 


Circle 41 on reader service card 











be flexible so that they can be config- 
ured into shapes that fit into the surface 
of an airplane. 

Also, localized cooling must be vastly 
improved and better heat-resistant mate- 
rials developed, so that the electronics 
packages can survive skin temperatures 
that can reach 200°C. Part of the prob- 
lem here is that semiconductor devices 
are getting so dense that power dissipa- 
tion is up to 100 W/in.’. 

The study stems from the Air Force’s 
desire to get rid of the computer- 
crammed boxes that now carry avionics 
systems and that place limitations on 
both an aircraft and its electronics. For 
example, by distributing the processing 
power to the sensing or transmission 
sites, away from a central module, there 
are no interconnects to delay signals or 
to break down. Similarly, airplane de- 
signers could use the best aerodynamic 
configuration, free of processor boxes, 
sensing pods, and antennas. 








The study concludes that smartskins 
would make for better maintenance, be- 
cause the packages would be easier to 
reach than the boxes used now. And 
they would be more reliable, because 




















Electronics would be 
easier to maintain 
and weigh less, too 

















there would be fewer interconnects. A 
bonus is that weight could be cut 80% 
by replacing the copper that is used now 
in optical communications. 

The underlying principle is central to 
any good design, explains Smalanskas: 
“fitting form to function.” Some _ pro- 
gress in that direction has already been 
made in the next-generation Advanced 
Tactical Fighter, now on the drawing 
boards for service in the mid-1990s, 
which combines formerly separate avi- 


















onics modules into a single rack. 

The next major research task for the 
contract’s second year will be to ad- 
vance packaging and cooling technol- 
ogy, agree Smalanskas and his Rockwell 
counterpart, Angus R. Calder, technical 
staff member for advanced avionics. 
They believe advanced semiconductors 
for sensing and processing will come 
out of the Pentagon’s Very High Speed 
Integrated Circuits program. 

Once the study is completed, the 
Hughes-Rockwell team hopes to get a 
contract to build demonstration hard- 
ware for smartskins. At the Air Force 
Wright Aeronautical Laboratory in Day- 
ton, Ohio, Air Force program manager 
Marvin Soraya says he is “waiting to 
see qualitative results” before giving an 
opinion. But, he adds, “the Air Force is 
very interested in smartskins, because 
many programs are tied to it. One thing 
is Sure, avionics styles have to change, 
so the need is there.” -Larry Waller 
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KIEL, WEST GERMANY 
omputer tomography has become a 
basic diagnostic tool for surgeons, 
with the X-ray cross-sections of organ 
or bone providing a road map for opera- 
tions. But a small West German compa- 
ny says CT leaves something to be de- 
sired—something that it can now pro- 
vide. 

MEK Medizinelektronik GmbH goes a 
step beyond CT, raising the conventional 
two-dimensional tomogram to the third 
dimension. Its Endoplan system process- 
es the CT picture data and feeds it ei- 
ther to a screen to provide a 3-d image 
of the organ, or to a five-axis milling 
machine that produces a model, usually 
life-sized, from styrofoam or wax. 

MEK will be the first to sell its system 
for use in hospitals. It will be available 
for $250,000 to $300,000 before the end of 
the year. A U.S. company, Cemax Inc. 
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SKULL SESSION. Endoplan made this model of a four-year- 
old girl’s skull in about eight hours using 40,000 vectors. 


42 





NOW, A 3-D ROAD MAP FOR THE SURGEON 


of Santa Clara, Calif., already operates a 
similar system on its premises from 
scans sent by doctors and hospitals. 

The technique has a number of advan- 
tages over 2-d imaging methods such as 
conventional radiography, CT, ultra- 
sound, and magnetic-resonance imaging, 
says Ulrich G. Kliegis, one of MEK’s 
two managing directors. The 3-d struc- 
ture offers minute detail that leaves no 
doubt about the shape or other details 
of scanned organs or bony parts. Also, 
different medical personnel may inter- 
pret an organ’s dimensions differently 
with a 2-d scan. 

With Endoplan, surgeons can precise- 
ly and noninvasively pinpoint, for exam- 
ple, a tumor or a bone deficiency. From 
the patient’s viewpoint, the more the 
surgeon knows, the more quickly the 
operation goes, says Kliegis, himself a 
physician. Also, the models can be used 

: for trial bone surgery or for 
the automatic manufacture 
of prostheses. 

A prototype has been un- 
dergoing tests at the Univer- 
sity Clinique of Kiel since 
June. Doctors there are said 
to be enthusiastic, as are 
neurosurgeons, orthopedists, 
and plastic surgeons else- 
where who have heard about 
the system. 

The Endoplan consists es- 
sentially of a Hewlett-Pack- 
ard Co. HP820 work station, 
a MEK-designed picture-se- 
quence memory, and the cus- 
tom-made computer-driven 





milling machine. A series of tomograms 
is made in which the structure to be 
modeled is recorded, with slice scans 
taken at the smallest possible intervals. 

Next, the contours of the structure 
are found by following the lines of 
equal light intensity in the image plane. 
Here, the user can intervene in the con- 
tour-definition process and change the 
boundaries to separate adjacent or over- 
lapping structures, such as are encoun- 
tered in joints, for example. The detect- 
ed contours, in the form of data, are 
stored by the work station. 

After interpolating neighboring con- 

tours, a closed-surface representation is 
computed. Then the contours extracted 
from the slice scans are composed to 
form a 3-d model on a screen. 
SCREEN BYPASS. The system can also 
bypass the screen and feed the data di- 
rectly to the millmg machine. With its 
five axes—two rotational and three lin- 
ear—the machine automatically repro- 
duces even complex structures like a hu- 
man skull in all its details. It takes 
about eight hours from the time the to- 
mograms are recorded to come up with 
a complex skull model, and very little, if 
any, human intervention is required. 
About 40,000 vectors, each containing a 
25-byte set of coordinate data, are need- 
ed to produce the skull model. 

Besides medical applications, MEK ex- 
pects the Endoplan to also prove its 
mettle in industrial design—in making 
models of everything from shoes to en- 
gine blocks, says Wolfgang Schwesig, 
the managing director responsible for 
engineering. —John Gosch 
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he new Zehntel 1800 
makes board test 
history. 

The 1800 is the first 
tester to deliver full in-cir- 
cuit capability at the same 
price as a simple benchtop 
tester or manufacturing 
defects analyzer. 


You get true analog and 
digital in-circuit testing. A 
simple, spreadsheet pro- 
gramming interface. 
Diagnostics that trace 
faults right to the device. 


And, you can operate 
the Zehntel 1800 using 
your own PC. 

The cost? 

Under $50,000 for 384 
analog and digital test 
points, expandable to 640 
points with pop-in driver/ 
receiver cards. 

Need more test points? 
The Zehntel 1820 expands 
to 2,048. 

For complete informa- 
seminars eneoeaanas : | _ Ss _ tion, write or call today. 
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copy of The 
Low-Cost 
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2625 Shadelands Drive 
Walnut Creek, CA 94598 
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Until now, if you wanted to put 50,000 
gates on one chip, you usually had to put 
them in one at a time. You had to put in 
three months work. And you had to put 
your launch date into a holding pattern. 

Not anymore. 

Announcing the 


only compilers that take you to 
gate arrays and cells. Fast. 


Now with VLSI's new Datapath and 
State Machine Compilers you can design 
in high level symbols instead of gates. A 
design that used to take months, can now 


MINUTES 


SECONDS 


be turned around in days. Even less. 

With the help of our new Datapath 
Compiler you can design a 64-bit RISC 
datapath on your lunch hour. 

But can you use control logic? You bet 
your sweet datapath you can. 

Our State Machine Compiler accepts 
high level expressions of logic functions 
and gives you tightly packed state control 
logic in a fraction of the time it would 
take to design it by hand. 

We did the design entry for an asynchro- 
nous receiver in one hour. It would've taken 











HOURS 


seven days using traditional schematics. 
And not only do we give you high 

integration design tools, we give 4 

you high integration devices. <4 
Our CMOS 1.5 micron 

VGT100 series of gate arrays 

puts as many as 50,000 use- 

able gates on a chip. And 

our 1.5 micron CMOS 

cell-based technology 

packs over 100,000. 
If youd like more 

information about 


MINUTES 








SECONDS 


our new Datapath and State Machine 
_ Compilers, and the VGT100 family of 
gate arrays they work with, write us 
at 1109 McKay Drive, San Jose, 
CA 95131. Or give us a call at 
(800) 872-6753. 
Well show you a good time. 


To find out how much time you can 
save, call us for a free stopwatch. 


OW vis ‘TECHNOLOGY, INC. 
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E-R-X Emulators from ZAX: 
FOUR reasons why THREE 
letters make remarkable sense 


oe 


a ee 
om et 


ih its 
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B ONE: Connectivity. While it may be the latest buzzword in system integration, what it means 
for you is the ability to economically and efficiently utilize your existing personal computer 
(AT-class) as both a host coding station and emulation manager. This consolidated approach to 
system control not only eliminates the confusion of working in two different development 
environments, it places everything in a localized area where you normally work—the console 
screen. And by using a standardized mnemonic command format, you don’t need to learn 
emulator-talk as a second language. 

p> TWO: Added Commands. ERX emulators feature over 80 debugger commands, including 
several high-level language debug commands, to supervise your most demanding projects. Besides 
256,000 breakpoints (defined by your attributes: symbol name, address, data value, memory 
type, etc.), there are also commands to simulate a subroutine, perform timing analysis, evaluate 
the completeness of program execution, and monitor program flow during emulation. And just 
like our ICD-series emulators, ERX emulators contain a deep real-time trace buffer and abundant 
emulation memory. 

B THREE: Module Design. Two interface cards (dependent on processor bit size) mean you've already 
purchased half of your next emulator when you obtain your first ERX emulation system. After 
installing the interface cards in your computer, you need only purchase a different emulation pod 
to match your new processor. This common-component design not only eliminates hardware 
redundancy, but keeps expansion costs down. 

> FOUR: Space-saving Size. By sharing components and circuitry in your computer, ERX emulators 
remain among the lightest and most compact designs in the industry. In fact, ERX emulators are 
typically 15% lighter and up to 40% smaller than comparable units, making them ideal for on-site 
testing. And their modular construction allows them to conveniently interface to both detached and 
pre-constructed target systems alike. 


ZAX ERX-series Emulation Systems. Remember, for all your 
development needs, it’s as easy as One, Two, Three...Four! 


ZAX 


Zax Corporation 


To order any ZAX Emulator or for more complete information on our product line, call us 
TOLL FREE at 800-421-0982 (in California phone 800-233-9817) or write to ZAX CORPORATION, 
2572 White Road, Irvine, CA 92714. In Europe, call (49) 2162-32034. 
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GaAs-ON-SILICON WAFERS 





ARE SET TO GO COMMERCIAL 


WITH A DOZEN BETA SITES ALREADY, KOPIN CORP. WILL OFFER 4-in. WAFERS 


by Lawrence Curran 





TAUNTON, MASS. 

hose chip makers eager to tap the 

high-performance potential of galli- 
um arsenide should be more than a little 
excited about a brand new development 
in GaAs-on-silicon material: the commer- 
clal availability of 4-in. wafers, which 
are believed to be the first of their size 
to go on the market. 

The source of these wafers, tiny Ko- 
pin Corp., was scheduled to disclose at 
this week’s IEEE GaAs IC Symposium 
in Portland, Ore., that sample produc- 
tion had already begun on wafers mea- 
suring 2, 3, and 4 in. in diameter. Hav- 
ing the most potential is the 4-in. wafer, 
which will start shipping in December. 

The marriage between GaAs and sili- 
con |Electronics, Sept. 18, 1986, p. 31] is 
still tricky enough to prompt a wait-and- 
see attitude by some potential users, but 
the lure of joming the two materials to 
get the advantages of each—including 
the structural and thermal properties of 
a silicon substrate—is driving more than 
a dozen research efforts in the U.S. and 
Japan. GaAs emits light, withstands 
high temperatures, and survives high 
doses of radiation, making it attractive 
for optoelectronic and fast logic and 
memory devices, as well as for radia- 
tion-resistant integrated circuits. How- 
ever, the brittleness and warping of 
bulk-GaAs wafers have so far limited 
diameters to 2 or 3 in. Also, GaAs often 
lacks purity when deposited on silicon. 

Kopin is a_ three-year-old Taunton, 
Mass., startup that eventually will supply 
chip makers with production-quantity epi- 
taxial wafers. The company has about a 
dozen beta-site customers for wafers, on 
which GaAs is grown using metallic-or- 
ganic chemical-vapor deposition. John 
C. C. Fan, Kopin’s founder, chairman, and 














































mercial availability of these wafers repre- 
sents “the enabling technology for future 
GaAs market growth.” 

That market has been frustrated until 
now, but it may indeed be stimulated by 
the promise of GaAs on sturdier, larger- 
diameter silicon-wafer substrates, prom- 
ising the economies of scale associated 
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chief executive officer, believes the com- 


with silicon processing. Further, the 
ability to selectively grow GaAs on por- 
tions of a silicon wafer holds the poten- 
tial to marry CMOS FETs with GaAs 
optoelectronic devices, including lasers. 
Texas Instruments Inc. is working on 
this kind of patterned deposition in its 
Central Research Laboratories in Dal- 
las. So is GTE Laboratories Inc. in Wal- 
tham, Mass. 

Wafer- or device-level programs are 

perking along with more than a dozen 
other entries in the GadAs-on-silicon 
sweepstakes in the U.S. and Japan. 
They include Fujitsu, Hitachi, Mitsubi- 
shi, NEC, NTT, Oki Electric, and Sharp 
in Japan, plus AT&T Bell Laboratories, 
Ford Microelectronics, Hewlett-Packard, 
and Spire in the U.S. 
SPECIAL SILICON. There’s not much that 
Fan wants to divulge about the way Ko- 
pin makes its wafers, but he does say 
that the company buys specially cut sili- 
con wafers. “It is still 1-0-0 material, but 
it has a slightly different orientation,” 
Fan says. That orientation, plus several 
processing steps, are intended to mini- 
mize defects and warping. 

Kopin uses a proprietary cleaning pro- 
cess before putting the wafers into a 
modified chemical-vapor-deposition reac- 
tor. Two steps deposit a very thin “de- 
fect-confinement” layer before the GaAs 
is put down. The entire epilayer is a 
maximum of 8 wm thick, and usually 







GaAs 


LATTICE MISMATCH. Different lattice dimensions in silicon and GaA 


DEFECT-FILTER REGION 


DEFECT-CONFINEMENT REGION 
a ae 10 IEC INTERFACE 


more like 5, Fan says. Thermal cycling 
follows to help take care of stress and 
lattice mismatches, says Fan. 

One of the biggest U.S. development 
efforts is at Texas Instruments Inc., 
where blanket deposition of GaAs 
across an entire wafer last year proved 
the quality of epitaxially grown GaAs 
on a passive silicon substrate. That 
work resulted in the most complex 
GaAs-on-silicon devices reported to date 
in the U.S.—fully functional 1-Kbit stat- 
ic random-access memories with ad- 
dress-access times as short as 6 ns 
[Hlectronics, Sept. 18, 1986, p. 31]. 

The thrust of TI’s current effort is 
directed at patterned deposition, so that 
some circuit functions are done in GaAs 
and others in silicon. Its method is to 
grow GaAs through silicon-dioxide or 
silicon-nitride masks, a technique that 
“allows us to place single GaAs pads 
wherever we want on a silicon wafer,” 
says Richard Matyi, a member of the 
technical staff in TI’s Materials Science 
Laboratory. Hisashi Shichijo, senior 
member of the technical staff in the 
GaAs Logic and Memory Branch of TI’s 
Central Research Laboratories, adds 
that the lab initially will use patterned 
deposition to combine. silicon CMOS cir- 
cuitry with GaAs MES FET circuits. 

“Once you develop the technology to 
combine these two kinds of devices, you 
aren't limited to MES FETs or CMOS,” 
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dislocations (seen as a fuzzy spot in TI photo). Defects can propagate from them into the GaAs. 
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PICO 


Wide Input Range 
5 to 60V DC 


Regulated 
10 Watt to 20 Watt 


@ 160 Standard Models 
e Single and Dual Output 


e Temperature Range 
—25°C to + 70°C with 
No Heat Sink or 
Electrical Derating 


e All Units Shielded 


e 500V DC Isolation 
Input to Output 


OPTIONS AVAILABLE 
e Expanded operating temp (—55°C to +85°C) 
e Stabilization Bake (125°C ambient) 
e Temperature Cycle (—55°C to +125°C) 
e Hi Temp, full power burn in 
(100% power, 125°C case temp) 


Delivery— 
stock to 
one week 


Electronics, Inc. 
453 N. MacQuesten Pkwy. Mt. Vernon, N.Y. 10552 


Call Toll Free 800-4374 -7 O64 
IN NEW YORK CALL 914-699-5514 


PICO also manufactures over 500 
standard DC-DC Converters and over 
2500 Miniature Transformers 
and inductors. 
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Shichijo says. “You will be able to do 
biCMOS in silicon and combine that with 
GaAs.” TI hopes to demonstrate pat- 
terned-deposition mixed-GaAs-silicon cir- 
cults as early as next year. 
Development of such dual ICs is one 
goal of a five-year program at Ford M1- 
croelectronics Inc., Colorado Springs, 
Colo. Richard T. Habash, the company’s 
business-development manager, says the 
other aim is to develop focal-plane arrays 
for radar applications. To do this, Ford 
employs metal-organic chemical-vapor de- 
position to grow GaAs-on-silicon wafers. 
Habash says the company has _ built 


Tl and GTE are both 
working on patterned 
GaAs deposition 






















































MES FETs in the GaAs layers that 
achieve about 80% of the performance of 
MES FETs fabricated in bulk-GaAs wa- 
fers. Next year, Ford will make its first 
attempt to grow GaAs on a silicon wafer 
already containing semiconductor devices. 

The focal-plane-array work is aimed at 
fabricating optoelectronic ICs that can be 
used in Ford Aerospace radar systems in 
about three years. For these arrays, Ford 
first grows GaAs on a silicon wafer, then 
mercury cadmium telluride on top of the 
GaAs. Ford has grown those materials on 
both 3- and 6-in. wafers, “and we think 
we can do 8 in.,” Habash says. 

Optoelectronic ICs are also a goal of 
Oki Electric Industry Co.’s effort in Ja- 
pan. But today’s optoelectronic devices 
are playthings, says Katsuo Kaminishi, 
general manager of the Compound Semi- 
conductor Device Laboratory in Hachijoji. 
Oki wants to develop a material on which 
monolithic “hybrid” ICs bearing silicon 
and GaAs circuits as well as optical de- 
vices can be fabricated. It is also looking 
for ways of putting layers of other mate- 
rials, such as indium phosphide, on silicon. 

Kaminishi’s group has used both molec- 
ular-beam epitaxy and the chemical-va- 
por-deposition process, but the current 
emphasis has shifted to the latter. He 
reports that the mobility of GaAs grown 
on silicon is high, resulting in FETs with 
essentially the same performance as 
those fabricated in bulk GaAs. But opti 
cal-device characteristics are not good yet, 
he says, probably because of higher de- 
fect densities. 

Alfred Y. Cho, director of the Materials 
Processing Research Laboratory at AT&T 
Bell Laboratories, Murray Hill, N.J., has 
also achieved GaAs-on-silicon device per- 
formance comparable to that of GaAs-on- 
GaAs devices. Microwave FETs have 
been produced by ion implantation into 
molecular-beam epitaxally grown GaAs. 
A parallel effort at Bell Labs, using met- 
al-organic chemical-vapor deposition, has 


























not been as successful yet, Cho reports. 

Spire Corp., a Bedford, Mass., supplier 
of epitaxial wafers, has been working 
with GaAs-on-silicon chemical-vapor-depo- 
sition since 1982. Robert G. Wolfson, vice 
president for electronic materials, says 
the company holds the basic patent for 
the process. Spire recently got a $50,000 
contract from the U.S. Army’s Electron- 
ics Technology and Device Laboratory, 
Ft. Monmouth, N.J., to develop tech- 
niques for 4-in. GaAs-on-silicon wafers. 

“Tt looks like GaAs-on-silicon is almost 
as good as GaAs-on-GaAs for majority- 
carrier devices, such as FETs,” says 
Wolfson. “But GaAs-on-silicon is definite- 
ly inferior for minority-carrier devices— 
lasers and solar cells.”” The principal ob- 
stacle is “threading,” or the migration of 
defects from the interface into the GaAs 
region, Wolfson notes. 

Researchers say that such defects are 
caused in large part by the different 
atomic lattice structures of GaAs and sili- 
con: this creates dislocation defects at the 
interface between the two materials that 
can migrate far enough into the GaAs to 
degrade devices. However, Kopin’s Fan 
says that initial reports from beta sites 
indicate that other results of growing 
GaAs on_ silicon—defect density and 
warping—may not be such serious prob- 
lems as previously thought. 

Indeed, one Kopin beta-site customer is 
pleased with the mechanical properties of 
the first wafers that he’s seen. Richard 
Koyama, vice president of research at Tri- 
quint Semiconductor Inc., a GaAs IC-mak- 
er, says that the Beaverton, Ore., compa- 
ny has handled 3-in. Kopin wafers, “and 
they survived many of our processing 
steps. We were afraid that the GaAs epi- 
layer would just peel off—and that hasn’t 
happened.” 

At one point, Oki tried to minimize mi- 
cro defects by depositing germanium and 
other superlattice layers between the sili- 
con and the GaAs. But the company’s 
current work eliminates any intermediate 
layer, substituting a two-step process in 
which GaAs is grown at a low tempera- 
ture followed by a second, higher-tem- 
perature GaAs growth. (Kopin has like- 
wise abandoned germanium.) 

GTE Laboratories uses an intermediate 
layer, along with chemical trenching, to 
combat defects and warping. Leslie A. Ri- 
seberg, director of the lab’s Electronics 
and Photonics Laboratory, says a super- 
lattice buffer region—alternate layers of 
GaAs and AlgaAs—causes micro defects 
to propagate laterally rather than verti- 
cally, mmimizing their migration into the 
GaAs active regions. Chemical trenching 
to relieve stresses nicely takes care of 
warping, he reports. 






























































































































Additional reporting by Charles L. Co- 
hen, Wesley R. Iversen, and J. Robert 
Lineback 
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We're growin with 
speed and resolution. 


Introducing the best spectral 
performance available in 14 
and 16-bit sampling ADCs. 


Step-by-step, Analog Solutions is covering all key 
points on the speed/resolution scale. 

We already have the largest line of high perfor- 
mance 16-bit ADC’. Now, in response to customer needs, 
Analog Solutions is introducing significant new products 
in a growing family of sampling A/D converters. 

Leading off is the ZAD2764. This 14-bit sampling 
ADC offers a better combination of speed and resolution 
than anything youve seen before. The ZAD2764 features 
a 500 kHz sampling rate and a built-in ultra-linear sam- 
ple and hold. Spectral performance is fully specified 
and guaranteed. Harmonic distortion, intermodulation 
distortion, S/N ratio and frequency response are 
specified under worst-case 
conditions. When you design 
the ZAD2764 into your tele- 
communications, medical 
imaging or ATE system, 
performance will not be 
compromised. 

Equally impressive 
is the ZAD2846, a 300 kHz sampling 16-bit ADC with the best linearity and 
lowest noise and harmonic distortion available. With its low drift and 
guaranteed specs, the ZAD2846 satisfies the most demanding applications. 
The FFT diagram shows the actual performance. 

Both new products use the latest technology and Analog Solutions 
proprietary digital correction subranging architecture. 

Both are packaged in Analog Solutions’ rugged, shielded metal case 
with low insertion force sockets and are pin-to-pin compatible with each 
other. So you can change system performance by simply swapping modules. 

And both are 100% tested and documented to guarantee that published 
specifications are met. 

If you need the performance that exceeds monolithics, hybrids, or your 
own ADC/sample and hold design, give us a call. 

ei ee And watch us respond with speed and resolution. — 
For more information, please address Analog Solutions, 85 West Tasman 
Drive, San Jose, CA 95134. Phone (408) 433-1900. FAX (408) 433-9308. 











ANALOG 
SOLUTIONS 


A subsidiary of Silicon General. 
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As YOUR 


When youre trying to build the hottest 
new products you can think of, you need the 
latest, most sophisticated ASICs available. 
And the greatest number of ways to use them. 


SEPTEMBER 


Real-time Clock for COP™ 800 Microcontroller Core 


Key Features: 
Parallel interface to Sierra core cell 
Low power/independent operation 
Programmable interrupt system 
In-cell 32 KHz micropower crystal oscillator 
Timekeeping from 1/10 sec. to years 
Available in Sierra’s 2-micron CMOS standard cell library. 


CONTROL INTERRUPT 
INPUTS OUTPUT 


DATA/I/O_ =COPRTC 


ADDRESS 
INPUTS 


The COPRTC Real-time Clock peripheral has a direct 
interface to the COP800. It’s 32 KHz crystal oscillator allows 
independent operation while the controller core cell is in 
a low-power halt state. The interrupt timer can “wake up” the 
controller at user-programmable intervals. This peripheral 
keeps time with tenth-second resolution and includes an auto- 
matic leap year calculation. Of course, it is also fully compat- 
ible with all the digital and analog cells in our Triple 
Technology™ 2 micron CMOS cell library. 





And that’s the whole idea behind our Triple 
Technology.” Which gives you the ability to 
combine analog, digital, and E2 cells all on tk 
same chip. And the confidence that they all f 


OCTOBER 


LVDET1 Low Voltage Detector 


















Key Features: 


PARAMETER Min ‘Typical Max Units 
Supply Range 25 5.0 52 Volts 
Negative going trip point, Vtr— oe Volts 
Positive going trip point, Vtr+ 4.5 Volts 
Hysteresis (Vtr+ ) — (Vtr—) 200 mV 





LVDETI 






VSUB 





Vref LVOUT 


This cell can be used to detect low battery voltage. 
Or to power down an electronic system safely in case of power 
interruptions, then reset it when power is restored. In either 
case, when power supply voltage drops below a specified 
value, this precision circuit provides a logic output. With 
built-in hysteresis and inherent low-pass filtering, it is immune 
to errors caused by small supply variations and spikes. It is also 
a perfect example of our commitment to introduce a new 
high-performance cell every month throughout 1987. Watch 
this space for November’s cell. 





LY AS GOOD 
LAST IDEA. 


ygether, since they've allcomefromthesame _ our latest ideas. To give you more possibilities 
yurce. Of course, we already give you the than ever. If you’d like to see our complete 
chest cell library in the industry. But every library card, just write or call. In the meantime, 
ionth this year, we'll use this space tointroduce just look what we've done for you lately. 


NOVEMBER _ DECEMBER 





























4. Sierra Semiconductor 
‘W” Triple Technology: In CMOS. 


2075 North Capitol Avenue, San Jose, California 95132. Telephone (408) 263-9300 
Circle 51 on reader service card 





Type 8812 computerized cash register 
keyboard and line display housing 
made of Bayblend 


If you’re looking for the right material, 
why not do as Nixdorf’s design engineering 
department did: talk to Bayer! 


For the cabinet and keyboard of their type 
8812 computerized cash register, Nixdorf 
now use the PC/ABS blend Bayblend. 
This is a thermoplastic noted for its out- 
Standing light stability, good flame retard- 
ance and high heat resistance. 


Bayer has one of the world’s biggest 
ranges of high-performance engineer- 
ing plastics: 


®Apec (PAR), °Bayblend (PC + ABS), 
©Bayfol (PC blend film), 
©Baygal/®Baymidur (PUR casting resins), 
©Desmopan (TPUR), °Durethan (PA 6, 
PA 66), °Leguval (UP), °Lekutherm 

(EP), °Makroblend (PC blends), 
©Makrofol (PC film), °Makrolon (PC), 
©Novodur (ABS), ®Petlon (PET), 

©Pocan (PBT), ®°Tedur (PPS). 


Whether it’s light stability, flame retard- 
ance or some other property you need: 


Talk to Bayer, and together we'll find 
the answer to your material problems 


For more information write to: 


Bayer AG, AV-Informationsvermittlung 
Postfach 800149, D-5000 Koln 80 


511/10.87 


5/KU 3976e.i. 


Plastics Business Group 


Bayer ¢-) 
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JAPANESE HO E < OLOR LeDs FOR LAPTOP PCs BY SELLING TINY * TVs 


apanese electronics manufacturers are sneaking up on the 9-in. size 
Bl oe to put active-matrix color liquid-crystal displays into laptop com- | 
puters, by paying for the development effort through sales of ‘pocket’? TV | 
sets with smaller screens. A 5-in. active-matrix color LCD is allowing Hitachi 
Ltd. to set a size record with its oS TV ee in se en bce sell | 


a backlight for a bright Bice. Hitachi’s screen has. 115, 200 dots a m 
of 240 Pe oy dots: 2 Ss 240-by-384 matrix has 92, 160 dots. 


_ GERMANY Al 


7 ene. Ltd, and ene rele amunieaion 
billion and assets of a Million, gk 


ie some ie years, but most eee expected ¢ any y merce to ae 
System XK perations, an area in which the two companies already coop 

(System X is the digital central-office switch developed as a standard f 

__ in ihe UK.) In other markets, they both compete with and corey ae 

_ another: much negotiation remains before the details are worked out. OO 


TO AN IBM-COMPATIBLE COMPUTER STRATEGY 


itachi Ltd., like Fujitsu Ltd., is increasing its dependence on oc 
that use IBM System/370-compatible software, despite the 
IBM Ol is eg Cs: Oct. 1, (957, p. Hitachi will c 


onto a es circuit board to | improve price-performance. To de 
_ 630 features 52,000-gate custom logic chips fabricated in 1.3-um 
_ M-640 does it with 5,000-gate emitter-coupled-logic devices. — 
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CASIO ENTERS DAT 
AND VCR MARKETS 


Casio Computer Co., Tokyo, 
a leading manufacturer of 
calculators, watches, and liq- 
uid-crystal-display color TVs, 
is diversifying into the digi- 
tal-audio-tape recorder and 
portable video-cassette  re- 
corder markets. It will start 
selling its 148,000-yen porta- 
ble DAT, DGZY1, in Decem- 
ber, about the same time as 
Matsushita and Sony go to 
market with theirs. The ini- 
tial production rate will be 
1,000 units a month. The por- 
table VCR, VF-3000, has a 
built-in 8.8-in. liquid-crystal 
TV that can reproduce color 
images on its 118,580-dot dis- 
play and receive off-the-air 
TV programs. Casio will 
start marketing the VF-3000 
in mid-December at 125,000 
yen with another 27,000 yen 
for accessories, initially pro- 
ducing 3,000 units a month. 


TOSHIBA TO SELL 
3-D CAMCORDER 


Toshiba Corp., Tokyo, has 
developed 3D-CAM, the 
world’s first camcorder capa- 
ble of recording three-dimen- 
sional color pictures that can 
be played back on conven- 
tional VHS-format VCRs and 
a monitor with double scan- 
ning speed. Liquid-crystal- 
shutter glasses are required 
to view the 38-d images and a 
special adapter unit is needed 
for playback on standard 
VCRs. Toshiba will sell the 
camcorder for industrial as 
well as home use. It has not 
yet decided when to begin 
marketing the 3D-CAM, but 
it expects to price it at 
around 800,000 yen, 50% 
higher than the price of stan- 
dard camcorders. 





GERMANS GET FAST 
FIBER-OPTICS LINK 


West Germany’s Siemens 
AG has turned over to the 
Bundespost, the communica- 
tions authority, the country’s 
first fiber-optic Ime operating 
at a 565-Mbit/s data rate. 
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With 32 glass fibers in a ca- 
ble spanning the 100 miles 
from Munich to Nuremberg, 
the link will have a capacity 
for 120,000 telephone chan- 
nels or 64 TV channels, each 
with a 140-Mbit/s rate. The 
use of monomode fibers al- 
lows a repeater spacing as 
wide as 35 km. 


FINNS, SWEDES GET 
VIDEOPHONE LINK 


Finns and Swedes can now 
make videophone calls as eas- 
ily as ordinary telephone 
calls. The first international 
videophone call was made 
from Helsinki to Stockholm 
on Sept. 24, using a digital 
link between the two national 
switched 64-Kbit/s networks. 
The videophones were made 
by Vistacom Industries Inc., 
a new Finnish company that 
makes color video codees and 
terminals for 64-Kbit/s net- 
works. Called Diginet, the 
switched 64-Kbit/s service is 
compatible with the Integrat- 
ed Services Digital Network, 
with which it competes, and 
is supported by Nokia, Erics- 
son, and Siemens. 


TURKS BUY SIEMENS 
DIGITAL SWITCHES 


Turkey has become the 30th 
country to order an EWSD 
digital switch from Siemens 
AG, Munich. The order initial- 
ly is for nine systems, capa- 
ble of handling a total of 
100,000 subscriber lines, to be 
used in eight cities through- 
out the country. Starting in 
1988, the Turks will build 
EWSD systems on their own 
in a factory for which about 
$23 million has been ear- 
marked by the Ankara gov- 
ernment. 


PLESSEY, TELENET IN 
DATACOM VENTURE 


The Plessey Co. ple and Te- 
lenet Communications Corp., 
a US Sprint company in Res- 
ton, Va., have formed a joint 
venture company, Plessey-Te- 
lenet Ltd., to market data- 
communications and packet- 











switched networks and sys- 
tems, initially in the UK and 
Holland. Ownership of Ples- 
sey-Telenet, which will be 
based at Basingstoke, En- 
gland, is 51% Plessey, 49% 
Telenet. Plessey-Telenet  al- 
ready has orders valued at 
£30 millon with ongoing con- 
tracts for private packet- 
switched networks. 


VENEZUELA TO BUY 
ERICSSON SYSTEM 


Ericsson Radio Systems of 
Stockholm, Sweden, has re- 
ceived a letter of intent from 
the Venezuelan Telephone 
Administration for a cellular 
mobile telephone system ini- 
tially valued at $12 million. 
The system will consist of 
one AXE mobile telephone 
switch and 10 radio base sta- 
tions. Venezuela will be the 
first Latin American country 
to operate a fully automatic 
cellular service, the first 
phase of which will be in- 
stalled in the Caracas area. 


ARIANESPACE HAS 


EDGE OVER NASA 


Now that its Ariane V19 
booster has placed a dual 
payload into transfer orbits, 
Arianespace says it has re- 
ceived 44 contracts running 
into 1991 for launching satel- 
lites. The orders, worth $2.38 
billion, include nine U.S. pri- 
vate satellites. The consor- 
tium has offered to launch 
Indonesia’s Palapa B-2R tele- 
communications satellite ear- 
lier and at a price 10% less 
than that of a U.S. Delta 
rocket launching, but a con- 
tract has not yet been signed. 


PHILIPS, FLUKE 
PACT IS SET 


Philips Test & Measurement 
of Eindhoven, the Nether- 
lands, and John Fluke Manu- 
facturing Co. of Everett, 
Wash., have set the terms of 
their March agreement | E/ec- 
tronics, April 2, 1987, p. 5d]. 
Fluke will sell, service, and 
support Philips’s products in 
North America, China, Hong 
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Kong, and Japan, while Phil- 
ips will reciprocate for | 
Fluke’s products in the rest | 
of the world. The accord also 
provides for — technology 
transfer and joint product de- 
velopment. 












ALCATEL LANDS TWO 
VIDEOTEXT ORDERS 


Alcatel NV received two 
large orders in September to 
make videotext systems simi- 
lar to the French Minitel for 
the Centre d’Excéllence en 
Télécommunications Inté- 
grées in Montreal and for 
Encode International in 
Houston. The Canadian con- 
tract calls for 100,000 termi- 
nals during the next 14 
months and another 100,000 
per year for the next five 
years. The contract with En- 
code calls for an initial 12,000 
videotext terminals, with or- 
ders for 5,000 to 10,000 per 
month to follow. 
































UNIX-BASED MICROS 
COMING FROM BULL 


France’s Groupe Bull is mak- 
ing a play for the small-to- 
medium-size  business-com- 
puter market in most of 
Western Europe, which it 
expects to reach 12.5 billion 
francs soon, with Unix-based 
super microcomputers in the 
Questar 700 family. The Bull 
Questar 700/15, 700/20, and 
700/30 are being offered in 
compact frames for unit 
prices ranging from 140,000 
to 210,000 French francs. 


UK BOOK-TO-BILL 
SLIPS BELOW ONE 


The UK book-to-bill ratio for 
electronic components in Au- 
gust fell below parity at 0.94 
for the first time since No- 
vember 1986, says the Elec- 
tronic Components Industry 
Federation. Despite the low 
figure, which is typical of ra- 
tios in the second half of the 
year, sales continue to show 
slow, steady growth. De- 
mand in consumer electronics 
was strong, the ECIF says, 
but defense was sluggish. | 
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TWO CHIPS DO ALL THE DECODING 
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FOR AUTO COMPACT-DISK PLAYER 


PHILIPS’S 1.5-MICRON CMOS CHIPS CUT POWER CONSUMPTION BY 83% 








Dez of automobile stereo sound 
systems and other applications 
where high integration and low power 
dissipation are important can implement 
a complete stereo decoding system for 
compact-disk players with Philips’s two- 
chip cet and a few components. 

By using 1.5-4m CMOS technology, 
the Dutch company reduces power con- 
sumption to one sixth that of the compa- 
ny’s previous generation four-chip set, 
which was fabricated in n-MOS technol- 
ogy. The SAA7310 and SAA7320 CMOS 
parts consume 475 mW compared to 3 W 
for the n-MOS chips. 
5-VOLT SUPPLY. The low power require- 
ment means that the entire decoding 
system can operate from a single +5-V 
supply, says David Slowgrove, market- 
ing engineer for the two circuits at the 
Philips affiliate Mullard Ltd. m South- 
ampton, England. 

Besides offering advantages over Phi- 
lips’s previous generation of CD decod- 
ing ICs, the SAA7310 and SAA7820 also 
outperform solutions from Far Eastern 
competitors. Other sets depend on pe- 
ripheral devices to do part of the filter- 
ing, for example, but this job is per- 
formed on-chip by Philips’s set. Still an- 
other plus is a wider operating tempera- 
ture range—from -40°C to 485°C 
compared with -20°C to +70°C for Phi- 
lips’s earlier four-chip set and for com- 
petitors. The wider range is important 
especially in automobile applications. 

For the two-chip decoding set, Slow- 
grove sees a big demand ahead, spurred 
by the steeply rising sales of compact- 
disk players around the world. Experts 
predict global purchases of between 10 
and 15 million such players this year. 
For 1988, the forecast is for 20 to 25 
million units, and in 1989 the number 
should top 30 million. 

“We are hoping for a 20% to 25% 
share of the market,” Slowgrove says. 
He adds that the stereo decoder set is 
aimed primarily at the midrange mar- 
ket—portable players and in-car 
Systems. 

The 7310 handles the same decoding 
functions—demodulation, error correc- 
tion, and basic interpolation—as the pre- 
vious-generation SAA7210. But it also 
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COMPLETE. Philips’s two-chip set—packaged in 44-pin flat packs—integrates most function 


of a CD stereo-decoding system, including filtering, which is implemented in three phases. 


offers expanded features, including a 
special mode for nondigital audio appli- 
cations. This function is particularly use- 
ful in CD read-only memory and interac- 
tive CD systems where the disk simply 
stores text data and still photos, be- 
cause it prevents data from being inter- 
polated—and corrupted. The 7310 is also 
designed for improved playability (com- 
pared to the 7210) in applications where 
mechanical shock is likely to occur, such 
as portable and in-car systems. 

The other circuit, the 73820, handles 

digital filtering, over-sampling, and post- 
analog filtering. 
FILTERING. For post-analog filtering, the 
7320 has two operational amplifiers per 
channel, an implementation that re- 
quires only a few discrete components 
in its periphery. The circuit also per- 
forms muting, deemphasis and -12 dB 
attenuation functions. A second-order 
noise shaper makes for a signal-to-noise 
ratio of greater than 90 dB. 

The 7320 takes the concept of over- 
sampling to the limit, achieving 16-bit 
resolution at 44.1 KHz by using one-bit 
digital-to-analog conversion at an 11.2- 
MHz sampling rate. 





Three stages of digital filtermg are 
implemented to provide the over-sam- 
pling multiplying factor of 256 required 
for one-bit digital-to-analog conversion. 
The first stage uses a 128-tap finite-du- 
ration impulse-response filter to achieve 
a four times Increase In over-sampling. 
The filter also provides improved low- 
pass filtering compared to the 7220 of 
Philips’s earlier four-chip set, which has 
a 120-tap FIR. 

The second stage further increases 
over-sampling by a factor of 32 thanks 
to the use of a linear interpolator. Final- 
ly, a sample-and-hold circuit doubles the 
over-sampling to give the required 11.2- 
MHz data rate. 

Following the digital filter stages is a 
conversion circuit that changes the data 
rate to a one-bit code and handles the 
actual digital-to-analog conversion. Con- 
version is by using a switched-capacitor 
technique. A fixed charge is either add- 
ed or subtracted from the virtual earth 
node of a first-order filter. 

This scheme provides greater linearity 
than a conventional digital-to-analog 
converter. Since there is only one con- 
verter stage involved, there’s less de- 
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pendence on component tolerances. 

Data exchange between the 7310 and 
7320 is over the Philips I°S (for inter-IC 
signal) bus. This three-line bus dedicates 
one line each for the clock, serial data, 
and control data. Since [7S was also 
used in the Philips second-generation 
set, a combination of second- and third- 
generation devices can be used in the 
Same system. 

The 7310 and 7820 are both available 
in a 44-pin quad flatpack. The 7310 can 
also be had in a 40-pin dual in-line pack- 
age which can be used as a replacement 
for the 7210 of the second-generation 
set. Samples of the two devices will be 
available in the fourth quarter. 

Prices for the two circuits depend on 
importing country and local market de- 
mand. However, as an indication of ap- 
proximate prices, the SAA7310 costs 
around 86 Dutch guilders apiece in 
1,000-lot quantities and the SAA7320 
about 40 Dutch guilders apiece, also in 
1,000-lot quantities. 

— John Gosch 
Philips Elcoma, P.O. Box 523, 5600 AM 
Eindhoven, The Netherlands. 
Phone 31-40-722091 


[Circle 500] 




















SPECTRUM ANALYZER 
STORES 128 KBYTES 


The MS2601A spectrum analyzer han- 
dles signals ranging from 10 KHz to 2.2 
GHz and is the first in Anritsu Corp.’s 
product line to offer plug-in memory 
cards that provide up to 128 Kbytes 
memory for storing measurement pa- 
rameters and traced data. 
Microprocessor control ensures mea- 
suring accuracy to 1 dB in a dynamic 
range of 75 dB. The MS2601A also of- 
fers ease-of-use features such as zone 
markers—to locate signal peaks—screen 
scroll, and a frequency counter. 
Applications include frequency and 
impedance measurements, electromag- 
netic interference analysis, and network 
analysis. The MS2601A is available now. 
Price depends on importing country. 
Anritsu Corp., 5-10-27, Minami Azabu, Min- 
ato-ku, Tokyo , Japan 102, Japan. 
Phone 81-3-446-1111 [Circle 701] 


SWITCHES SHRUG OFF 
SOLDER CLEANING 


The TR series of sealed subminiature 
switches from MORS Composants can 
be soldered and cleaned on printed-cir- 
cuit boards without danger of malfunc- 
tion due to contamination. 

Their small  size—9.1-by-8.1-by-7.1 
mm—means they take up minimal space 
on a pe board. They feature a rocker 
actuator and come with gold- or silver- 
plated contacts. 

The two-position versions have a pro- 
jected operating life of 60,000 operations 
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and the three-position versions have a 
projected life of 30,000 operations. 

Available now in a variety of colors, 
export pricing for the TR series of mini- 
switches range from $1.25 to $2.50 each 
in volume purchases. 


MORS Composants, BP No. 1, 82300 
Caussade, France. 
Phone 33-63-93-14-98 [Circle 702] 


BACKPLANES INCLUDE 
TERMINATION CIRCUITS 


British Telecom’s 4610 series of back- 
planes for the emerging STEbus indus- 
trial standard saves users £30 usually 
spent on separate termination modules 
by integrating all bus-termination cir- 
cuitry mto the board. 

On-board termination circuitry is_lo- 
cated between the connectors to mini- 
mize system size. The board’s multilayer 
construction implements separate 5-V 
supply and ground planes, giving the 
boards high immunity to noise and 
crosstalk. 

The backplanes are supplied populat- 
ed with female DIN41612 connectors on 
a standard 0.8-in. pitch and cost £65 and 
£105 respectively for 5- and 10-slot ver- 
sions. They are available now. 

British Telecom, Microprocessors Systems 


Group, Martlesham Heath, Ipswich IP5 
TRE; “UK: 
Phone 44-473-643-101 [Circle 703] 










DAC BOASTS FAST 
SETTLING TIME 


Ferranti Electronics Ltd.’s ZN599 8-bit 
digital-to-analog converter has a typical 
output voltage settling time of 1.25 us 
and a gain temperature coefficient of 2 
parts per million per centigrade degree. 

Designed to provide complementary 
conversion functionality for the compa- 
ny’s ZN449 analog-to-digital converter in 
microprocessor-based systems, its maxl- 
mum linearity error is plus or minus the 
least significant bit and monotonicity is 
guaranteed over the commercial operat- 
ing temperature range. 

Available now, the DAC comes in 16- 
pin plastic or ceramic dual in-line pack- 
ages and in the SO-16 package for sur- 
face mounting. The device costs £1.81 
each in 100-unit quantities. Export price 
is $2.98 U.S. 

Ferranti Electronics Ltd., Fields New Road, 
Chadderton, Oldham, Lancashire OL9 
8NP, UK. 

Phone 44-61-624-0515 
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RAM CARD ALLOWS 
MEMORY-MAPPED 1/0 


The 512K8 dynamic random-access 
memory module from PEP Modular 
Computers GmbH implements memory- 
mapped input/output and has hidden re- 
fresh for the intelligent I/O channel. Its 
capacity extends from 64 Kbytes up to 
512 Kbytes, with one-bit parity genera- 
tion and check. 

The module has 20 address lines for 
operation in the extended 1-Mbyte ad- 
dress range but may also be used in the 
basic 64-Kbyte address range. Within the 
address range, up to 16 blocks can be 
selected, allowing memory mapped I/O in 
the module’s range. 

The 512K8 may be used in synchronous | 
or asynchronous bus systems. The asyn- 
chronous access improves data through- 
put and optimizes system speed. For syn- 
chronous operation, a bus frequency up 
to 2 MHz is available. The module has an 
access time of 250 ns. 

For every written byte, one parity bit is 
generated and stored. This parity is com- 





LES 


pared with the parity of the data byte 
during the read operation. A bus error | 
signal is generated if the parity does not 
match. This allows detection of one-bit er- 
rors. The 512K8 module is available from 
stock for a price of 950 DM. 

PEP Modular Computers GmbH, AM Klos- 
terwald 4, D-8950 Kaufbeuren, West Ger- 
many. 

Phone 49-8341-81001 


PHILIPS HYBRIDS 
CUT NOISE 25% 


The OM2000 wideband hybrid integrated 
circuit amplifiers from Philips offer 
noise figures about 25% less than exist- 
ing equivalents in the Philips product 
line. The 12-V hybrid amplifiers, for 
room antenna, mast antenna, and com- 
munity antenna TV systems, are aimed 
at wideband amplification in the range 
from 40 to 860 MHz. 

Type numbers in the range are the 
OM2045, OM2050, OM2060, OM2061, and 
OM2070. The OM2045 has a gain of 12 | 
dB with a noise figure of just 3.6 dB. 
The OM 2070 occupies the other end of 
the range and offers a 28 dB gain and a 
noise figure of 4.8 dB. Compact in de- 
sign, the devices measure from 14-by-& 
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mm for the OM2045 to 27-by-22 mm for 
the OM2070. 

The hybrid amplifiers are implement- 
ed in thin-film technology. They have a 
source and load impedance of 75 9 and 
an operating ambient temperature 
range from -20°C to +70°C. 

Small quantities are available from 
stock. In 100-piece lots, the devices cost 
from 7 to 10 Dutch guilders apiece, al- 
though actual prices depend on type, or- 
der quantity, and importing country. 
Philips Elcoma Div., P.O. Box 523, 5600 
AM Eindhoven, The Netherlands. 

Phone 31-40-757005 [Circle 707] 














CAD DRAWINGS CAN BE 
SHOWN ON BIG SCREENS 


Electrohome Ltd.’s ECP 8000 video pro- 
jection system uses three-lens technol- 
ogy to deliver resolutions suitable for 
projecting computer-aided design draw- 
ings on 5-ft. to 25-ft diagonal screens. 





The unit accepts inputs directly from 
video and high-resolution graphics ter- 
minals and has a memory capacity suffh- 
cient to store setups for 28 input param- 
eters such as brightness, contrast, and 
convergence. 

It automatically locks into horizontal 
scan rates of 15 to 50 KHz and offers 
650 lumens peak light output. Horizon- 
tal retrace time is less than 4us and 
vertical retrace is less than 300 us. 

Available now, the ECP 3000 costs 
pi O90 U.S. 

Electrohome Ltd., 809 Wellington St. N., 
Kitchener, Ontario, Canada N2G 4J6. 
Phone (519) 744-7111 [Circle 705] 


POWER UNIT OFFERS 
SIX VOLTAGE OUTPUTS 


The LNG series power supplies from 
Heinzinger GmbH feature reasonable 
price and six voltage outputs. The LNG 
100-1, for example, costs less than 850 
DM and provides 16-, 32-, 50-, 100-, 175-, 
and 350-V outputs. The power ranges 
are 100, 200, and 500 W. 

Intended for laboratory use, the sup- 
plies have a three-digit voltage and cur- 
rent display, a 10-gang potentiometer 
for voltage and current, and analog pro- 
gramming inputs and monitor outputs. 
They are designed for continuous opera- 
tion and are short-circuit-proof. 
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The LNG 100-1 can be delivered in 14 
to 16 weeks. It sells for 882 DM. 


Heinzinger GmbH, P. O. Box 1076, D-8200 
Rosenheim, West Germany. 
Phone 49-8031-44040 


COMPUTER REPLACES 
FOUR VMEBUS BOARDS 


[Circle 709] 


The CC-97 single-board computer from 
Compcontrol BV integrates the function- 
ality of four separate boards in 16-bit 
VMEbus systems. It includes the proces- 
sor; a Small Computer Systems Inter- 
face; 2 Mbytes dual-ported dynamic ran- 
dom-access memory; and 384 Kbytes of 
static RAM and erasable programmable 
read-only memory. 

It can be used as a serial communica- 
tion controller in SCSI applications or as 
a central-processing-unit board in multi- 
processor systems. It is particularly well 
suited for multiprocessing because it 
generates and accepts seven layers of 
interrupt, can issue requests over the 
bus using any of four priority levels, 
and implements a mail-box function for 
message passing. 

Key chips on the board include a 16- 
MHz Motorola Corp. 68000 microproces- 
sor and a Western Digital Corp. 
WD88C93 SCSI controller. 

The board is available now. Export 
price is $8,685 U.S. Price in the Nether- 
lands is 7,250 Dutch guilders. 
Compcontrol BV, Stratumsedijk 31, P.O. 
Box 193, 5600 AD, Eindhoven, The Neth- 
erlands. 

Phone 31-40-1249-55 


MINI TRANSFORMERS 
RANGE FROM 0.8-30 VA 


Miniature transformers in the OB (for 
on-board) series from Avel-Lindberg 
Ltd. offer a load-specification range of 
0.8 to 80 VA and conform to eight inter- 
national standards. The 0.8 VA version 
stands only 10.5 mm high. 

Low profiles allow the 0.8-VA_ trans- 
formers to be mounted where there is 
just 0.5-in. board spacing. The 2-VA ver- 
sion accommodates board spacings as 
little as 0.75-in. spacing, and the 4-, 6-,10- 
and 14-VA versions accommodate 1-in. 
spacing. 

The 18-, 24-, and 30 VA versions can 
be mounted on boards with 1.5-in. spac- 


[Circle 708] 








ing. Dual primary windings can be con- 
nected in parallel with 120-V ac and in 
series with 240-V ac power supplies. 
Nominal operating frequencies are 50 or 
60 Hz. 

Available now, pricing on the OB se- 
ries depends on importing country. 
Avel-Lindberg Ltd., South Ockendon, Es- 
sex RM15 5TD, UK 
Phone 44-708-853-444 


DIGITAL SERVO 
SPEEDS PRINTER 


The dot-matrix printer LPD12 from Lin- 
seis GmbH uses a digital servo system 
instead of the print-head servomotor 
and potentiometer of conventional print- 
ers to achieve a response of 0.25 s for 
250 mm—twice as fast as units with 
print-head servomotors and quieter in 
operation, too. Wear on the servo sys- 


[Circle 710] 


tem is reduced by the use of an optical 
encoder. 

Each of the 24 or 36 channels is pro- 
grammed by a menu-driven liquid crys- 
tal display of two lmes—with sixteen 
digits/line—and a keyboard with 388 
pushbuttons. Commonly used functions 
can be selected by push button. 

Delivery time for the LPD12 is five 
months. It sells for 6,950 DM. 

Linseis GmbH, P.O. Box 1404, D-8672 
Selb, West Germany. 
Phone 49-9287-79022 


BATTERY-BACKED RAM 
LASTS UP TO 11 YEARS 


The MK48T01/12 static random-access 
memory from Thomson Semiconduc- 
teurs integrates a 1-K-by-8-bit memory, 
a real-time clock, a crystal, and a lithi- 
um-carbon monofluoride battery in a 
single 24-pin dual in-line package that 
boasts up to an ll-year lifetime. 
Access time for read/write cycles is 
120 ns. Predicted worst-case battery life 
at 55°C is 45 years; or, 11 years at 70°C. 
The device is compatible with the 24-pin 
Jedec standard for SRAMs and will fit 
most erasable programmable read-only 
memory and electrically erasable PROM 
sockets. It is available now. Price de- 
pends on importing country. 
Thomson Semiconducteurs, 45 Avenue de 
l'Europe, 78140 Vélizy-Villacoublay, 
France. 
Phone 33-1-39-46-97-19 


[Circle 711] 
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Argentina: Buenos Aires, Tel. (01) 541-7141 to 7747. Australia: Artarmon, Tel. (02) 4393322. Austria: Wien, Tel. (0222) 629111-0. Belgium: Bruxelles, Tel. (02) 242 7400. 
Brazil: Sao Paulo, Tel. (011) 211-2600. Canada: Philips Scarborough, Tel. (416) 292-5161/Signetics Etobicoke, Tel. (416) 626-6676. Chile: Santiago, Tel. (02) 773816. Colombia: 
Bogota, Tel. (01) 2497624. Denmark: Copenhagen, Tel. (01) 541133. Finland: Helsinki, Tel. (90)17271. France: Paris, Tel. (01) 43388000. Germany: (Fed. Republic): 
Hamburg, Tel. (040) 3296-0. Greece: Tavros, Tel. (01) 4894339. Hong Kong: Kwai Chung, Tel. (0) 24 51 21. India: Bombay, Tel. (022) 4930311/4930590. Indonesia: Jakarta, Tel. 
(021) 517995. Ireland: Dublin, Tel. (01) 693355. Italy: Milano, Tel. (02) 67521. Japan: Nihon Philips Tokyo, Tel. (03) 448-5611/Signetics Tokyo, Tel. (03) 230-1521. Korea 
(Republic of): Seoul, Tel. (02) 794-5011. Malaysia: 11700 Pulau Pinang, Tel. (04) 870044. Mexico: Toluca, Tel. 91 (721) 613-00. Netherlands: Eindhoven, Tel. (040) 78 37 49. 
New Zealand: Auckland, Tel. (09) 605-914. Norway: Oslo, Tel. 68 02 00. Peru: Lima, Tel. (014) 326070. Philippines: Makati-Rizal, Tel. (02) 86-89-51 to 59. Portugal: Lisboa, 
Tel. (019) 68 31 21. Singapore: Singapore, Tel. 35 02 000. South Africa: Johannesburg 2001, Tel. (011) 402-4600/07. Spain: Barcelona, Tel.(93)301 63 12. Sweden: Stockholm, 
Tel. 08/7821000. Switzerland: Ziirich, Tel. 01-488 22 11. Taiwan: Taipei, Tel. (02) 7120500. Thailand: Bangkok, Tel. (02) 233-6330-9. Turkey: Istanbul, Tel. (01) 1435910. 
United Kingdom: London, Tel. 01-580 6633. United States: Sunnyvale, California, Tel. (408) 991-2000. Uruguay: Montevideo, Tel. (02) 985395. Venezuela: Caracas, Tel. 
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PHILIPS Electronic 


components 
and materials 





The power necessary for your digital 
signal processing application just 
arrived from Philips. Sheer 
throughput that 

makes short 

work of 


















the 
complex 
algorithms 
required for 
real-time tele- 

coms, speech, image 
and industrial signal- 
processing applications. 

Throughput power that 

stems from highly parallel 
architecture. The DSPs in Philips’ _ 
new SP50 Family can perform up to six 

operations every 125 nano second Clock 

cycle, processing signals at up to 48 million 
operations per second. 

But computational power only holds the key 
to starting a DSP project. solid partnership with 
your supplier is necessary to bring the design 
cycle to asuccessful conclusion. Designing with 
DSP needs in-depth support: a complete set of 
design tools, backed by expert engineering 
advice, and long-term commitment. That’s all part 
of Philips’ business philosophy, and in DSP it’s 
already led to a track record of dozens of projects, 
and literally millions of ICs. 

_ Tofind out more about SP50 DSP technology, 
clip the coupon below: 
SP50 Family single-chip programmable DSPs: 
@ CMOS, Harvard architecture two (16-bit data-buses) 
e 16x 16— 40-bit multiplier/accumulator with barrel-shifter 
® separate 2-operand/31-operation ALU 
@ 3-port/15-register scratchpad file 
@ three address computation units 
® two Serial input channels 
® two Serial output channels 
® one or two 16-bit parallel data ports:— 16, or 16 and 9-bit addressing 
@ maskable interrupt 
® instruction repeat mechanism 


@ instruction and coefficient ROM (PCB5010) and ROMless (PGB5011) 
versions 

Development support: 

® Cross-assembler 

® screen-oriented simulator with ILS interfaces 

® extensive source-code-accessible library of filters FFTs etc. 

e@ stand-alone real-time emulator 

® application notes 

Application highlights: 

e Fast filter and FFT kernels with amazingly little overhead for 
Initialization and I/O 

® easy multi-DSP implementation via flexible I/O capabilities 

@ combined DSP and controller use by means of separate ALU 


Please send me full details of Philips DSPs 


| Name 
| Position/file 

Company 
| Address 




















Country 


Philips Electronic Components and Matenals Division, 
Building BA, P.O. Box 218, 5600 MD EINDHOVEN, The Netherlands, Telex 35000 phtc/nl 


__. he name is Philips. 
The product is DSP. 
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esigning complex state machines and high performance 
controllers can really drive you crazy. 

PLDs can give you a fast, single-chip solution 
with multiway branching. That's OK for simple control 
logic. But if your problem's complex, you're stuck with a micro- 
coded bit-slice approach. So you get to deal with dozens of 
power-hungry parts, acres of board space and complex, expensive 
development tools. 

If this sounds painfully familiar, we'd like you to meet SAM, 
the Stand-Alone Microsequencer. An extraordinary new architec- 
ture that's going to change the way you design control logic forever. 

SAM’s user-configurable, CMOS approach combines the 
best of two worlds: an EPLD branch-control-logic front end with 
a high performance, EPROM-based microsequencer. 

The first member of the SAM family, the EPS-448, gives 
you 448 words of microprogram control, plus a 15 level stack and 
an 8 bit counter. You also get 768 product terms to handle multiway 
branching in one, 30 MHz clock cycle. All in a slim 300 mil, 

28 pin DIP. 

With SAM you'll eliminate bulky 2910s, expensive high 
speed PROMs or EPROMs and lots of TTL. You Il also cut power 
consumption by an order of magnitude. 

But that's only the beginning. You'll find that SAM is also 
a snap to implement. That's because it’s supported by PLDS-SAM™ 
the most powerful state machine development system available. 

Just sit down at your PC and enter your design in high level 
state machine or microcode format. Alteras SAM design processor 
and software-driven programmer will transform your idea into 
working silicon in minutes. It just doesn t get any easier than that. 

So put an end to your frustration. Improve your designs 
while you save time, board space and money. Call or write for your 
PLDS-SAM development system today. Or sign up for our free 
seminar. And find out how easy it is to improve your state of mind. 


Call (408) 984-2800 


3525 Monroe Street 
Santa Clara, CA 95051 


© Copyright 1987 ALTERA CORPORATION. 
SAM and PLDS-SAM are trademarks of Altera Corporation. 
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1 wHz to 20 (50) MHz 
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MARE LY GERMANY 


The versatile waveforms of the AFGU are clearly defined — unlike the 
more than 3000-year-old discus of Phaestos in Crete, whose 


inscribed characters still remain a mystery. EC 625Bus 


IEEE 488 


New, allround signal source AFGU combines diversity of functions and signals with the latest 
synthesizer technology and effortless operation. 

Generating complex, special-to-user waveforms opens up new applications in electronics, process 
control, vibration measurements and biomedicine. 


@ Remotely controllable, synthesized 
function generator with high output level 
for frequencies from 1Hz to 50 MHz. 


@ Sine, triangle, square, trapeze, pulse, 
sawtooth and freely selectable 
waveforms. 


@ Modes: continuous, burst, gate, 
half-cycle burst, FxN, F+N, sweep. 


@ Modulation: AM, FM, VCO, FSK and PM. 
@ Simple menu-prompted operation. Write or call for the Function Generator AFGU data sheet 


Rohde & Schwarz 

Postfach 80 14 69 

D-8000 Muenchen 80 
Federal Republic of Germany 
Telex 523 703 (rus d) 

Tel. internat. + (49 89) 41 29-0 
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Ultra-high-speed High-resolution Thermal Printer 
FTP-441MCLO001/FTP-421MCLOO1 

















































Fujitsu has developed the ultra-high-speed FEATURES 
thermal printers, the FTP-441MCLO0O1 and the FTP- @ High printing speed (250 dot lines/s) | 
421MCLO01, which can print up to 250 dot lines per @ Long service life (30km: 30million pulses) @ Clear printing 
second. Fujitsu’s unique pressure support structure e Two paper paths (One for thick paper) @Low noise 
helps the head to print clearly, and the thermal head SPECIFICATIONS 
makes the printer quiet and unobtrusive. FTP-441MCLOO1 FTP421MCLOOI 
The FTP-441MCLOO1 and FTP-421MCLOO1 print Printing method Thermal line dot 
clearly, quietly, and quickly, Dot matrix 640 dots/line | 320 dots/line 
As well as printing hard Effective print width | 105.6 mm 52.8 mm 
copies, they are Horizontal dot pitch 0.165 mm (6 dots/mm) 
useful for data Printing speed 250 dot lines/s (at 25°C and 60% RH) 
communication, Paper width 114 mm 60 mm 
instrumentation, Exterior dimensions 
= eaaanie ab: analysis, and “(W) x (H) x (D) mm 160 X 40 X 60 | 107 X 40 X 60 
medicine. Weight Approx. 600 g Approx. 300 g 








FTP-421MCLOO1 





FUJITSU MIKROELEKTRONIK GmbH: 
Arabella Center 9. OG./A, Lyoner StraBe 44-48, D-6000 Frankfurt am Main 71, F.R. Germany Phone: 069-66320 Telex: 0411963. Fax: 069-6632122 


FUJITSU COMPONENT OF AMERICA, INC.: FUJITSU 
3320 Scott Blvd., Santa Clara, California 95054-3197, U.S.A. Phone: 408-562-1000 Telex: 910-338-0190 Fax: 408-727-0355 


FUJITSU LIMITED (Electronic Components International Marketing Div.): 
Furukawa Sogo Bidg., 6-1, Marunouchi 2-chome, Chiyoda-ku, Tokyo 100, Japan Phone: National (03) 216-3211 International (Int'l Prefix) 81-3-216-3211 
Telex: 2224361 Fax: (03) 216-9771 
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JAFE SURANCE 


| bey plus : floating point processor 





When you only have two slots— 
like on your HP 216—or even a few 
more slots as other HP 9000 com- 
jelelecsacke (OMA Yolo m er-W/cmrem elvimmnel: 
most capability in the least possi- 
ble space or you may be limiting © 
your computers life! 

So, now you can have memory— 
one, two or a full four megabytes— 
jevibtowtem-lebic-belecre mi ey-Lnbercmolevuele 
processor on a single card with the 
new MF 300 Series from Infotek. 

The MF 300 Series incorporates 
a powerful floating point proces- 
Yoyo foyetciqle Moye e elem Colne)ae)t-Melelotell 
processor) which significantly 
increases the speed of transcen- 
dental functions as well as 
PVaimetentsioleme)elsie-tale) stom iemoyelae! 





BASIC and Pascal. Look 
at these performance 


enhancements! 
Compiled BASIC 
Without With 

“Statement Computer MF MF Ratio 
» Gar / PALe) 259... 30.5.2 

310 16). 37 4.2 
X=SQRT(Y) 216 2117 38 56 

310 1333 30 44 
X=SIN(Y) 216 4,326 64 68 


310 2,746 50 55 


The same performance (without 
the memory) is available in the 
new FP 881 floating point 
processor. Or you can choose the 
Infotek FP 210 floating point 
processor for BASIC and Pascal 
based on the National 32081. 





A two-year warranty 

Vee bebcelnc) @omelaceyerel 
service back up the MF 

300 Series. So give new life to your 
[SO CAOr UE reretcyacoapaelembetceywest-lateyel 
and ask to be put on the mailing 
list for our newsletter. (800) 227-0218, 
in California (800) 523-1682 or 
(714) 956-9300, 1400 North Baxter 
Street, Anaheim, California 
92806-1201, TELEX 182283. 
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he position of Unix as a world standard 
appears all but assured now. It has won 
the engineering and technical work-sta- 
tion market and looks like a strong can- 
didate to capture a significant portion of high- 
performance personal computing. The promise of 
standards is the user’s independence from a spe- 
cific vendor’s products—the customer’s ability to 
pick and choose from a variety of applications 
software and hardware type, size, and cost. 

A flurry of standards activities, some of it 
outside the realm of operating systems, is con- 
tributing to the health of Unix. The strongest 
sphere of support is from the major Western 
European computer makers (see p. 70), who have 
embraced it for all but their biggest mainframe 
systems. The only laggard is Japan, but Unix is 
making progress there, too (see p. 72). 

Unix has clinched the technical work-station 
market with a whopping 88% share (see table, 
p. 68), and now it’s spreading elsewhere. Growth in 
the Unix-system markets is expected to outstrip 
that of other computer environments during the 
next few years (see chart, below). 

But this kind of growth will not occur without 
more help from the standards bodies. AT&T Co. 
has a certification process for compliance to its 
System V standard, but the industry wants con- 
trol of the standard to rest outside any single 
company. Now the IEEE has come up with a 
fledgling draft standard for a programming in- 
terface, called Posix. 

One of the most exciting developments is the 
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LOOKING BETTER 
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A big European push and agreement on 
interfaces move it closer to a worldwide 
standard; work stations have fallen in line 


and high-performance PCs are next 


by Jeremy Young and Tom Manuel 





likely emergence of a single Unix version for the 
Intel 80386 processor. This Unix is expected to 
give the OS/2 operating system being developed 
by IBM Corp. and Microsoft Corp. for IBM’s PS/2 
personal computers a run for its market. 

Unix is having a twofold impact on the com- 
puter industry: it plays a leading role as a stan- 
dard operating system for software portability 
and it acts as a catalyst for the push for open- 
systems standards worldwide. Unix is a rallying 
point around which other standards, such as net- 
work file systems, windowing user interfaces, 
and networking computing are being created. 

Emerging standards such as the X Windows 
networked windowing system, Sun’s Network 
File System, AT&T’s remote file system, the X/ 
Open standards, and the IEEE’s 1003.1 Posix 
standard, and many of the Open Systems Inter- 
connection communications standards as well, 
are outgrowths of the striving for open systems 
that began with Unix. These standards at least 
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work with Unix, if they are not actually parts of 
the evolving Unix operating system environment 
itself (see chart, next page). 

Thanks in large part to the improvement in 
standards, the market for Unix hardware is dou- 
bling every year. International Data Corp. puts 
the total world’s Unix market at $6.2 billion last 
year. The Framingham, Mass., market-research 
company predicts that the worldwide Unix mar- 
ket will grow at a compound annual rate of 32% 
between now and 1991 to reach a total value of 
$33 billion. 

Until two years ago, systems sold with Unix 
as the primary operating system represented 
only about 2% of the total system sales world- 
wide. By the end of 1986, though, that figure 
was at 6%, says IDC. Now Unix is gaining smart- 
ly on other operating systems and will garner a 
22% share by 1991 (see chart, previous page). 

A surge of buyer willingness to jump ship 


WHERE UNIX HAS ALREADY WON 
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from proprietary systems to join the open-sys- 
tems world is propelling Unix onto a steep up- 
ward ramp. Along with MS-DOS, the operating 
system for IBM PCs, Unix will catch up with the 
long-dominant operating systems for IBM main- 
frames by 1992 and leave Digital Equipment 
Corp.’s VAX VMS behind. 

But strong standards are crucial to the growth 
of the Unix market, and there is still a great 
profusion of only barely compatible Unix sys- 
tems. Seventeen years ago, researchers at AT&T 
Bell Laboratories, Murray Hill, N.J., began to 
distribute source-code copies to fellow research- 
ers at universities and other labs. AT&T, not a 
computer vendor at that time, exerted no control 
over versions of Unix that were modified by 
others, and did not attempt to bring the result- 
ing chaos of multiple Unix versions under con- 
trol until about four years ago. 

During the last few years, the software world 
has been finding out how hard it is to put some- 
thing like Unix back together once unraveled. 
Much work has gone into creating a single Unix 
standard. AT&T has defined and created System 
V, and that is the most complete standard today, 
embodied in the System V Interface Definition 
(SVID), a suite of software that must all run on a 
system before AT&T will certify it. 

But there are a number of industry associa- 


tions working on the problem as well. X/Open is 
trying to bring together a standard for Europe 
An organization called /usr/group/, Santa Clara. 
Calif., is involved in similar efforts. Part of its 
effort was transferred to the IEEE to become the 
1003 Committee, but /usr/group/ continues to 
work on other extensions to Unix, such as real- 
time and security features. The IEEE 1008 Com- 
mittee expects to mail a draft standard called 
1003.1 Posix for voting in November. The draft 
is already getting a lot of industry support. 

As it stands now, however, Posix is not a full 
operating-system standard. It is a programming 
interface that defines a specific set of system 
calls—ways in which an application program can 
obtain specific services from the hardware—and 
a library of system subroutines. But Posix is 
new and incomplete. If the draft is approved, 
which seems likely, there will be a Posix stan- 
dard that ensures some degree of compatibility 
among systems complying with it, but nothing 
like 100% compatibility. What it does, at this 
point, is make the job of porting an application 
from one machine to another easier, but far 
from automatic. . 

Version 1003.1 of Posix “is a minimal set of 
things under which you can write a fairly large 
number of applications,” says Michael Tilson, pres- 
ident of HCR Corp., Toronto, Ont., a vendor of 
Unix software. The Posix committee is actively 
working on extending Posix. Internationalization, 
or incorporating the ability to accommodate a 
range of languages in Unix applications, “is every- 
body’s bugaboo right now,” he says. X/Open is 
leading these efforts on European languages, but 
it has come into conflict with AT&T and the ANSI 
committee that defines the C language used in 
Unix systems, Tilson says. 

“The one danger of Posix is that people believe 
there’s more to it than there really is,” he says. 
“Posix is only a small subset of what Unix really 
is.’ For example, Posix omits network-interfacing, 
semaphore, and shared-memory features, all fea- 
tures specified in SVID. , 

But many are leery of depending on AT&T to 
define Unix, because AT&T could change it arbi- 
trarily to suit its own computer architectures or 
simply to make trouble for the competition. ‘What 
Posix does,” says Tilson, “is pin down some parts 
of Unix as defined by SVID so that AT&T won’t be 
able to change them.” Posix, as a standard con- 
trolled by the IEEE, goes a long way toward gen- 
erating confidence in Unix as a stable standard. 

One of the most promising standards pushes 
that is going on now, however, is not centered in 
any formal industry committee, but is happening 
through a set of liaisons between Intel, AT&T, 
Microsoft, and Interactive Systems. This is a 
Unix due soon for systems based on Intel’s 
803886 32-bit microprocessor. 

AT&T contracted with Intel Corp., Santa Clara, 
Calif., to adapt Unix to the 386, which AT&T is 
using in PCs. Intel in turn subcontracted the job 
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to Interactive Systems Corp. of Santa Monica, 
Calif., which produced a Unix port called 386/IX. 
It is System-V.3-compatible, and can run MS-DOS 
applications. 

Now Interactive Systems has a signed con- 
tract with Microsoft Corp., Redmond, Wash., to 
produce what it calls a “merge’—that is, a ver- 
sion of Unix that will run programs written for 
Microsoft’s Xenix (both the 286 and the 386 ver- 
sions) plus programs written for 386/IX, plus 
MS-DOS programs. The likely result will be a sin- 
gle, standard, SVID-certified Unix for all 386- 
based computers, with binary-code compatibility. 
In other words, programs written for one 386- 
based system will run on other vendors’ 386- 
based systems without a porting effort and with- 
out recompiling. If this happens, it will consti- 
tute a small miracle—for the Unix world, any- 
way—and a major coup for Intel, which has been 
promoting such unification. 

Interactive Systems expects to have the 
merged version ready in the first quarter of 
1988, in time to compete with OS/2, says Heinz 
Lycklama, senior vice president of technology at 
the company and a member of the Posix commit- 
tee. Although the merged 386 Unix will be based 
on System V, “we have added some Berkeley 
features to it,’ Lycklama says. Other Unix ports 
are available for 386 machines, but vendors of 
386-based systems are very likely to migrate to 
the merged version, says HCR’s Tilson. That 
means the 386-system community should have a 
unified approach to Unix inside of about one 
year, he believes. As a result, “the 386 stands to 
be the highest-volume Unix platform of them 
all,” he says. 

Tilson contrasts the 386 Unix situation with 
that surrounding Motorola Inc.’s 68020 micro- 
processor. There are many versions of Unix for 
the 68020; no one has made an effort to pull 
them together to make a standard. ‘‘There’s a lot 
of variety, and no binary compatibility,” he says, 
“which is kind of silly, since they’re all running 
on the same processor.” 

OS/2, the much-ballyhooed multitasking oper- 
ating system for 386-based machines, may lose a 
big piece of market share to Unix. OS/2 is late, 
and the merged 386 Unix will be on the market 
as OS/2 arrives toward the middle of 1988. 

There are already many applications that run 
under Unix, and applications for OS/2 may be 
some time coming. Both will run MS-DOS pro- 
grams, but only Unix offers users the multiuser 
option. “You could have 10 MS-DOS applications 
running at once, as well as Unix applications. 
Something like that has the potential of short- 
circuiting OS/2,”’ says Tom Greene, research- 
and-development manager at Apollo Computer 
Inc., Chelmsford, Mass. OS/2 suffered another 
blow recently when IBM itself announced plans 
to offer Unix for its 386-based PS/2 Model 80, to 
bring it in line with software standards for the 
technical work station market. 
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Some feel, however, that OS/2 and Unix could 
settle into different segments of the market. 
“Unix is the best solution for multiuser sys- 
tems,” says an executive at Milan-based Oli- 
vetti. ‘“There’s no competition between MS-DOS 
and OS/2 on the one hand and Unix on the other 
because MS-DOS, and probably OS/2, will be stan- 
dard for single-user PCs and Unix for servers, 
minicomputer engines, and high-end work 
stations.” 

A standard for Unix that applies across many 
architectures, however, will take more time. 
“Unix has the potential of becoming a good stan- 
dard,” says Barbara Shelhoss, Apollo Comput- 
er’s senior product manager for Unix. “The in- 
compatibilities will eventually be worked out. 
The work the IEEE is doing on developing a ven- 
dor-independent standard is very important.” 

Ultimately, if the industry cannot present the 
user community with a standard Unix, the users 


UNIX SPAWNS OTHER STANDARDS 


APPLICATIONS 





themselves will choose a standard. And a user- 
driven trend is emerging, a trend that can be 
seen in the actions of the Air Force. It recently 
issued a request for proposals for a huge con- 
tract: some 22,000 Unix-based departmental sys- 
tems worth about $8 billion. 

The Air Force specified that the systems 
should be SVID-certified, with the provision that 
the vendor migrate to Posix compatibility when 
that standard matures sufficiently. Other major 
users, such as General Motors Corp., have set up 
similar requirements. All want a standard con- 
trolled by an industry body instead of one com- 
pany, but they also see that Posix is not quite 
ready yet. L 


Additional reporting by Paul Angiolillo, Law- 
rence Curran, John Gosch, and Jonah McLeod 
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UNIX: 


A BIG EUROPEAN PUSH 


Hurope’s computer industry is way out in 
front of the Americans in embracing Unix, 
thanks to its push for open systems; almost 
all major makers ofter Unix-based systems 


by John Gosch 





urope is wholeheartedly embracing Unix. 
Moving at a far faster pace than their 
American counterparts, European com- 
puter makers are pushing to establish 
the operating system that AT&T Bell Laboratories 
developed 17 years ago as the key component in 
their drive toward open-system computing. 

Almost all the major European computer mak- 
ers are fielding Unix-based systems, a fact re- 
flected by the surging Unix market. The growth 
tends to be uneven, since some obstacles still 
remain to widespread use of Unix in main- 
frames, personal computers, and real-time sys- 
tems, among others. Nevertheless, the growth of 
Unix seems sure to continue (see chart, below), 
because establishing it as a standard is in the 
best interests of virtually the entire data-pro- 
cessing community—users, hardware vendors, 
and software vendors. 

Users like Unix as a standard because it pro- 
motes portability in software. That means they 
aren’t tied to any particular vendor—they can 
buy the best hardware for their particular pur- 
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poses. Software. vendors’ interests converge 
neatly with those of users. They can write one 
version of an application and sell it to anyone 
with a Unix-based system, instead of adapting 
each application to a host of different propri- 
etary operating systems. 

For hardware vendors, a Unix standard pro- 
motes connectivity—it makes it much easier for 
them to link different machines. What is more 
important, though, is that promoting software 
portability and connectivity—in effect, establish- 
ing that all hardware is created equal—makes a 
Unix standard a potent weapon against domi- 
nance by IBM Corp. 

It was largely to combat IBM that European, 
and some American, hardware vendors originally 
established the X/Open Group [Electronics, July 
10, 1986, p. 121], which has since become the X/ 
Open Co. This organization has been working to 
establish a standard version of Unix, along with 
several related standards—notably one for a pro- 
gramming interface that is based on the IEEE 
standard, Posix. 

X/Open’s efforts have, of course, also served 
to promote more widespread use of Unix. Com- 
bined with the various other factors that are 
pushing Unix, the results have been phenomenal. 
“The Unix market virtually exploded last year,” 
says Friedrich Dischinger, a market researcher 
in the Data Systems Division of Siemens AG in 
Munich. Analysts at market research firms such 
as Inteco in London and International Data 
Corp. in Paris put the number of Unix systems 
delivered in Western Europe in 1986 at around 
50,000—an increase of some 120% over the previ- 
ous year. 

Support for Unix has been great- 
est in two areas: small- and medi- 
um-size multiuser systems with 
from 4 to 16 terminals, and single- 
user work stations for engineering 
applications, including computer- 
aided design, says Klaus Gewald, 
executive director in the Data Sys- 
tems Division of Siemens. In work 
stations alone, Unix shipments 
grew by 150%, according to Sie- 
mens’s market researchers. 

Virtually all the computer compa- 
nies in Western Europe are com- 
mitted to Unix. Siemens, for exam- 
ple, by mid-1987 had delivered more 
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than 16,000 of its Mx Series Sinix machines in 
Europe since the end of 1982, the year it began 
to offer Sinix, which is the West German compa- 
ny’s version of Unix. That number makes the 
company Europe’s leader in the Unix world. 

Nixdorf Computer AG is also shaping up as a 
strong Unix contender. With its Unix-based Tar- 
gon family of supermicros, superminis, and mul- 
ticomputer and fault-tolerant systems, the West 
German company is demonstrating that Unix 
can be extended into bigger systems. Nixdorf 
has installed 250 of its Targon models during the 
past two years, which is just the beginning. “By 
the end of this year we expect to have 1,000 of 
them in place,” says Hermann Johannes, product 
marketing manager for the Targon family. 

Philips in the Netherlands is on the Unix 
scene, too. The company has installed about 500 
of its Unix-based P9000 family of minicomput- 
ers, which are servers or departmental proces- 
sors. “We expect to do around $700 million 
worth of business with the P9000 per year by 
1990,” says Gerd Bindels, senior managing di- 
rector of Philips’s Telecommunications and Data 
Systems Division. 


SOME OBSTACLES REMAIN 


However, Unix has not gained ground every- 
where. Relatively few mainframes run Unix be- 
cause “mainframe operating systems offer much 
more than Unix can,” says John Totman, Unix 
product manager for ICL ple in Bracknell, UK. In 
addition, Siemens’s Gewald notes that “AT&T 
originally devised Unix with minicomputers in 
mind. It would require big investments to adapt 
it to large mainframes.” 

At the other end of the spectrum, Unix has 
not yet entered the established single-user per- 
sonal-computer environment, largely because it 
was developed mainly for multiuser systems. In 
that market, the MS-DOS operating system pre- 
dominates. Similarly, the multiuser orientation 
makes Unix unsuitable for real-time systems. 
For example, Force Computers GmbH in Otto- 
brunn, West Germany, which sells board-level 
computers primarily for real-time applications, 
supplies Unix only for software development for 
its target systems. 

Other factors are also inhibiting Unix’s 
growth. Gewald points out that when older oper- 
ating systems do well on the market, companies 
are reluctant to push Unix. Also, defining a for- 
mal standard is in the hands of several different 
standards organizations, says Vesa Kousa, a 
product manager in the Information System Di- 
vision of Finland’s Nokia Group. “These organi- 
zations are working so slowly that development 
is passing them by,” he says. 

None of these obstacles is insurmountable. 
Unix is likely to spread further, faster. For one 
thing, “users are making it known that Unix 
would suit them best as a standard,” says Tot- 
man at ICL. Gewald, at Siemens, agrees. The 
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reason is that Unix “gives them the freedom to 
switch to different suppliers and different hard- 
ware.” It facilitates the portability of applica- 
tions software, so users can employ programs 
written by a variety of software producers, in- 
cluding third-party software. These advantages, 
Gewald says, are the primary reasons for Unix’s 
success so far. 

For a software company, a standard like Unix 
reduces the cost of research, development, mar- 
keting, and support. And as Heinz Diehl, a 
technical manager at Nixdorf, points out: “It 
also provides such companies with greater ac- 
cess to new marketing channels and hardware 
markets.” 

For a hardware company, says Totman at ICL, 
a standard such as Unix is required to tie mi- 
drange computers to personal work stations and 
mainframes. And such connectivity is vital: “In 
the future, markets will be dominated by the 
need for departmental computing, which will in 
turn demand applications portability at the 
source-code level as well as transparent network- 
ing among minis, from minis to personal termi- 
nals and desktops, and to mainframes—from MS- 
DOS through to top-range mainframes,” he says. 

“ICL sees the adoption of a standard operating- 
system interface as an integral part of the Open 
Systems Interconnection concept, where each 
node in a network should be able to support a 
standard application, irrespective of the architec- 
ture of the hardware in use,’ Totman says. 
“This would create a free and open market for 
applications and lead to a fully integrated mar- 
ket for hardware and software.” He adds that 
Unix is not necessarily the best system technical- 
ly to create this open environment—but it is 
available, it does the job, and its use is already 
widespread. 


WHO’S WHO IN UNIX PCs AND SMALL SYSTEMS 


APOLLO 


OLIVETTI - . 





- TOTAL 1986 EUROPEAN SALES: 48,000 SYSTEMS 
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Promoting software portability and hardware 
connectivity means, in the words of Nixdorf’s 
Diehl, that Unix “fosters internationalization of 
the industry.” Eventually, the pressure for such 
internationalization will win out, says Siemens’s 
Gewald: “In the long run, the demand for hard- 
ware-independent software will be stronger than 
the strategy of some computer makers to fence 
off their hardware base against the compett- 
tion.” 

The computer maker most adept at defending 


The drive in Europe for open systems 1s 
being led by X/Open, a consortium of 11 
companies that account for a quarter of 
the global information-technology market 





its hardware base is, of course, IBM. It is no 
secret that most of the major European comput- 
er companies feel that a Unix standard can help 
them break down those defenses. Using Unix to 
do so was one of the most important factors in 
the decision to found the X/Open Group, which 
was recently incorporated as X/Open Co. with 
headquarters in London. 

X/Open was formed by 11 European and 
American computer makers—France’s Bull, Swe- 
den’s Ericsson, ICL, Nixdorf, Italy’s Olivetti, 
Philips, and Siemens, as well as AT&T, Digital 
Equipment, Hewlett-Packard, and Unisys, all of 
the U.S.—to define, promote, and enforce com- 
puter standards. It is now defining a Unix ver- 


UNIX IN JAPAN: LATE START, BUT PICKING UP 


sion “that may well become a world standard,” 
says Rob Morel, Philips’s representative at X/O- 
pen’s marketing committee. 

The backers of X/Open represent a formidable 
force in the computer market. As executives at 
Olivetti point out, the combined revenues of the 
X/Open companies amount to a quarter of the 
worldwide information-technology market. And 
ICL’s Totman says that the 11 founders of X/ 
Open account for more than 40% of all midrange 
system deliveries in Europe. 

X/Open, says an Olivetti executive at the com- 
pany’s headquarters in Ivrea, Italy, “is a prag- 
matic approach to standards for the Unix operat- 
ing system, and it has defined in a very precise 
and detailed way a standard Unix environment.” 
The group has adopted international standards 
that have already been agreed upon and has 
integrated them with specially adapted, commer- 
cially available interfaces, which are de facto 
standards. Also, X/Open is an institutional mem- 
ber of the IEEE 1003.1 Posix standards commit- 
tee and has used that position to take a leading 
role in the definition of Posix, a standard pro- 
gramming interface for Unix. 

The European Unix standard ratified by X/ 
Open is based on AT&T’s System V.2. The organt- 
zation intends to work on the definition of a 
standard programming interface that will be 
completely compatible with the Posix standard 
and can be implemented on both AT&T System V 
and the Berkeley Unix systems. 

Such a common transatlantic standard inter- 
face is vital, Totman says, and it looks as if 
Posix is emerging in that role. Initially, X/Open 
defined a standard interface based 
on AT&T’s System V_ Interface 
Definition, but Posix has the ad- 


Unix is a late starter in Japan, but it al- 
ready dominates the engineering work- 
station market. It is the operating sys- 
tem of choice on both domestic and im- 
ported systems. Although its use on oth- 
er hardware is limited so far, activity is 
starting to pick up. 

For example, Sony Corp. is entering 
the professional data processing market 
with eight Unix work stations. NEC Corp. 
has introduced a Unix-based operating 
system for one of its new 32-bit personal 
computers. Fujitsu Ltd. has a 32-bit com- 
puter that will support the combined 
Xenix/System V when it is available. 

And if AT&T Co. has its way, Unix will 
start spreading fast. AT&T Unix Pacific 
Co., in Tokyo, has been promoting Unix in 
Asia now for three years, and its efforts 
are starting to pay off. The company’s 
goal for this year was 30% growth, and it 
met that by August, says its president, 
Larry L. Crume. 

AT&T Unix Pacific has been deliver- 
ing the English-language version of its 


386 System V since August. Recently, it 
announced that its Japanese Application 
Environment, JAE 2.0 for the 386, which 
allows the operating system to be used 
in any language, was to be shipped to 
three major accounts starting on Sep- 
tember 15. 

Another important push could come 
from the Japanese government, which is 
sponsoring a project called Sigma, with 
more ambitious goals than those of Eu- 
rope’s X/Open Co. Ltd. Sigma’s mem- 
bers number some 175 companies, and 
include end users. X/Open, by compari- 
son, has 11 members, all vendors. 

Sigma so far has only developed ver- 
sion zero of a Unix V-derived operating 
system. But the sponsors are optimistic 
that in five years Sigma will produce a 
large user population of software devel- 
opers. Sigma is expected to bring about 
a significant increase in Japanese soft- 
ware development productivity by pro- 
viding a common development environ- 
ment. —Charles L. Cohen 





vantage of being in the public do- 
main. It is not subject to the prob- 
lems, real or perceived, that a pro- 
prietary system might have. Also, 
Posix is winning widespread ac- 
ceptance among the major cus- 
tomers of the X/Open founders. 
Government agencies in the UK 
and Sweden are supporting it, for 
example, as are European Eco- 
nomic Community officials. 
X/Open wants to include parts 
of Posix and other Unix systems 
into its version. Nixdorf’s Diehl, 
who represents his company in X/ 
Open, says this means that “as 
Posix elements come in, System V 
will fade away a bit.” Eventually, 
what should emerge is a truly Eu- 
ropean version of Unix as the 
standard European operating 
system. LJ 


Additional reporting by Peter Fletcher 
in the UK 
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An alternate source forASICs? 


It’s a piece of cake. 


You designed an ASIC with one 
vendor's library and system. Now you 
need an alternate vendor. What do you do? 


Introducing Netrans™universal 

netlist translator. 

Call Gould. Our new Netrans™service 

frees you from being locked-in to any single 
vendor for ASIC solutions. 


Just bring us your netlist. No matter whose 
cell library you used. No matter If you need a 
gate array or standard cell IC. 


We'll use Netrans’" the latest addition to our 
growing roster of expert-based design aids, 
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and convert your netlist to Gould format. 
Then your circuit can be produced under 
our rigorous SPC-assured quality 
conditions. 


For details, call 1-800-GOULD-10. Or write: 
ASIC Solutions, Gould Inc., Semiconductor 
Division, 3800 Homestead Road, Santa 
Clara, CA 95051. Because Netrans™ is 
reason to celebrate. 


Manufacturer of Gould AMI 
semiconductors. 


=" GOULD 
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Are you an electronics company seeking 
Va Wee) i io-30(0) cm (oler-l(o)e Me) mm (e) Meco) alar-lols 
r-Cell nC dre) amo) core lbCotnCoyetecdet-lulave| 


possibilities? Your answer is SEEPZ — 
the Export Processing Zone specially 
| created for electronics industry, at 
| vores India. 


Exports from SEEPZ grew ten times in 
five years. SEEPZ is now one of the best 
equipped Zones with ready-built space of 
1 million sq. ft. 


Some of the international companies at 
SEEPZ are: Unisys, USA; General Electric, 
(GS yn vans I-10 (0) gm @ro)y ole) r-l1(0) sn G teat Ollie) yey 
USA, etc. | 
Discover some more good reasons to 
consider SEEPZ. 
— 100% foreign-ownership allowed. 
— immediate Customs clearance of 
import/export consignments. 
duty-free imports. 
five-year tax holiday on company profits. 
TKcXOM Ko) 8Ye LtuTelt(o) Me) Mere] 9) irl MeV Te (steels 
and profits. 
easy availability of qualified engineers 
and technical personnel. . 


easy availability of efficient assembly 
workers at wage levels that will make 
your product price more competitive. 


If you have a viable electronics project, 
SEEPZ has the ideal infrastructural facilities 
to offer you. 


2eficas 
=SEEPZ= 


For further information,. please write to: 
Development Commissioner 

Santacruz Electronics Export 
Processing Zone (SEEPZ), 

Govt. of India, Ministry of Commerce, 
Andheri East, Bombay 400 096, INDIA. 
Tel: 6367143 (5 lines), Telex: 011-71136 
SEPZ IN, Grams: SEEPROZONE 


CHAITRA. B SEEPZ 114 R3 
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TECHNOLOGY TO WATCH 














hen IBM announced its PS/2 series of 
personal computers earlier this year, 
Pc-clone makers as well as their chip 
Suppliers were quick to say they 
didn’t expect to encounter any significant prob- 
lems in coming up with their own versions of the 
PS families or the chips that made that possible. 
But they made that claim before they took a good 
look at the Micro Channel, IBM’s new expansion 
bus for PS/2 models 50, 60, and 80. On the face of 
it, Micro Channel seems to be totally incompatible 
with the IBM PC and PC/AT buses. 

That didn’t daunt Chips & Technologies Inc., the 
young upstart supplier of about 80% of the chips 
that have allowed clone manufacturers to take 
away big shares of the PC markets from IBM Corp. 
Now the San Jose, Calif., company is going to try 
to repeat history with the PS/2. This month, Chips 
& Technologies (see p.77) will introduce the first 
in a family of Micro Channel adapter circuits that 
it calls the MicroChips family. 

To begin with, Chips & Technologies will offer 
these first three chips to equipment makers sup- 
plying adapter and accelerator boards and cards. 
But early next year, the company will use these 
chips along with additional members of the Micro- 
Chips family to build versions of the PS/2 models 
50, 60, and 80 motherboards that it will sell to 
clone makers. 

The MicroChips family initially will include ge- 
neric and function-specific chips that will interface 
with the PS/2’s asynchronous bus. With these 
chips, adapter- and accelerator-board manufactur- 
ers will be able to supply products that add fea- 
tures and capabilities not incorporated in the IBM 
computers, ranging all the way from 
additional memory and input/output 
channels to accelerator boards that 
boost performance. Each of these re- 
quires a different level of Micro 
Channel support. 

Initially there will be three stan- 
dard versions of MicroChips: the 
82C611 (see fig. 1), the 82C612, and 
the 82C618, all fabricated in 1.5-um 
double-metal CMOS. The 82C611 is 
aimed at the memory, I/O, and multi- 
function adapter-card markets, says 
Raj Jaswa, senior product marketing 
engineer at Chips & Technologies. It 
is designed to support up to four I/O 





relocations and one memory reloca- 1.SPACE SAVER. Chips & Technologies’ 82C611, designed to interface with the Micro Channel 





CHIPS & TECHNOLOGIES PLUGS 
INTO IBM’S MICRO CHANNEL 





The PC-clone chip maker’s three interface 


chips will enable adapter-card makers to 
add features to IBM’s PS/2; an expanded 
chip set will make PS/2 clones possible 


by Bernard C. Cole 





trol adapter cards for the PS/2, the 82C612 can 
support two I/O relocations and one memory relo- 
cation. Both parts will be available in sample quan- 
tities in late October and in production quantities 
in November. Available in the first quarter of 
1988, the 82C613 is aimed at coprocessor and high- 
performance adapters. It will support up to two 
1/0 relocations and one memory relocation. 

Along with the standard versions, there will be 
application-specific MicroChips customized for very 
high-volume applications. For example, scheduled 
for introduction later in the year is the 82C574, a 
custom MicroChip that complements Chips & 
Technologies’ new 82C570 single-chip implementa- 
tion of IBM’s 3270 terminal protocol. 

On the face of it, the Micro Channel architecture 
represents a radical departure from the basic PC 
and PC/AT. The most significant departure is the 
fact that bus transfers on the Micro Channel are 
asynchronous, versus the synchronous scheme 
used in the PC, XT, and AT designs. “For us, this is 
less of a problem than most other chip manufac- 
turers targeting the PC market, since very early in 


tion. Aimed at use on peripheral-con- _ in the new IBM Personal System/2, replaces 10 separate chips on this adapter card. 
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the game we shifted away from the synchronous 
approach to an asynchronous architecture,’ says 
Rob Catlin, system logic design manager. 

While the Micro Channel has changed the way 
the hardware generates interrupts, the software 
interface remains virtually unchanged, Catlin says. 
In fact, rather than representing any radical 
breakthrough, says Jaswa, the Micro Channel bus 
is more a redesign of the PC/AT I/O channel that 
corrects past mistakes and adds new capabilities. 

To address the needs of the variety of manufac- 
turers of adapter cards for the synchronous PC/AT 
who now want to support the PS/2’s asynchro- 
nous architecture, Chips & Technologies is seg- 
menting the Micro Channel interface somewhat 
differently than IBM does. In the PS/2, says Catlin, 
the Micro Channel interface cards mix the generic 
handshaking signals and bus protocols with the 
circuitry needed to implement a specific function. 
“In our approach, we have partitioned the inter- 
face so that the Micro Channel signals and proto- 
cols common to all functions are contained on one 
generic chip,” he says. And Chips & Technologies 
integrates those Micro Channel protocols specific 
to a particular function onto a chip that contains 
the logic for that function. All the various ver- 


_ TRANS: 
CEIVER 


DECODE 


LOCAL 
ARBITRATION 
SIGNALS 


2. SOFT SELECTION. Every MicroChip includes 
programmable-option-select registers that al- 
CYCLE low software selection of particular features. 
EXTENSION Ci ace anna 
sions of the MicroChips include Mi- 
cro Channel-compatible control-signal 
conversion and generation, software- 
controlled feature selection, and 
adapter identification support, plus a 
number of general-purpose registers 
for channel checking, synchronous 
ready-signal generation, memory re- 
location, and bus arbitration. The Mi- 
croChips will also incorporate multi- 
function pins to extend their utility 
to more diverse adapter environ- 
ments than IBM is considering, says 
Jaswa. 

The first Micro Channel feature 
that Chips & Technologies had to 
wrestle with was its use of coded 
cycle commands on an asynchronous 
bus instead of the more familiar 
memory and I/O signals used on the 
synchronous architecture of the AT, 
Jaswa says. Most available 80286/ 
386 peripherals use decoded signals, 
so the MicroChips’ logic decodes the 
bus-status signals to provide the 
more familiar commands. 

To replace the DIP switches and 
jumper cables used for feature selec- 
tion in the PC architecture, the PS/2 
Micro Channel includes the POS (pro- 
grammable-option-select) feature, im- 
plemented by means of an &byte 
register set for each card slot. Each 
adapter card designed for the Micro Channel must 
contain at least some of these registers. The sys- 
tem board can select each card slot independently 
by driving a slot-specific signal. The same I/O ad- 
dresses are used for each slot on the board. 

The other POS registers defined as part of the 
Micro Channel fall into two categories: free-form 
registers to which IBM hasn’t assigned specific 
functions and registers whose functions are depen- 
dent on the application to be implemented. On the 
MicroChips, some of the free-form registers are 
defined in order to cover various still-to-be-deter- 
mined optional modes that the user may or may 
not want to employ, says Jaswa. These defined 
but unassigned register fields are grouped into 
MicroChips’ internal registers: that setup gives the 
user the option of implementing these portions of 
the Micro Channel protocol in external POS regis- 
ters on the adapter board. 

On the PS/2, the system board reads and writes 
POS registers using a script language driven by an 
adapter description file (ADF). There is a different 
ADF for each type of adapter card. The system 
board must be able to tell what card type is in- 
stalled in each slot, and so the IBM Micro Channel 
uses POS registers to return a 16-bit adapter ID. 


CONTROL 
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ADDRESS 
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COMMAND 
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The MicroChips implement these POS registers so 
that they can be incorporated easily in most stan- 
dard adapter designs, including memory, I/0, and 
multifunction adapters; and master and slave DMA 
adapters. Catlin says each of these adapter types 
has somewhat different requirements with regard 
to signals from the microprocessor bus and the 
degree of external logic needed to make them 
conform to IBM’s POS scheme. No one MicroChip 
can meet the requirements of all these types, but 
Jaswa says designers will find support for each 
adapter among the various family members. 

Also incorporated onto the MicroChips is the 
Micro Channel protocol for providing ready-signal 


generation. And, says Jaswa, the MicroChips not 
only provide the ready signal in the asynchronous 
mode required by the PS/2 bus, they also can be 
conditioned to perform in the synchronous mode. 

The Micro Channel interface is designed to sup- 
port up to 15 arbitrating devices contending for 
channel usage, Catlin says. These devices may be 
either masters or slaves. A master arbiter is a 
DMA device that supplies its own address and con- 
trol signals when it is granted the bus. Slave arbt- 
ters are devices that must be used in conjunction 
with the system board’s DMA controllers. Micro- 
Chips support both types of arbiters. LJ 
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COMPANIES 


HOW TO WIN ON IBM’s TURF 


f you want to know how to race 

a rampaging elephant and win, 
a good guy to ask for some tips 
might be Gordon Campbell, presi- 
dent, chief executive officer, and 
cofounder of Chips & Technol- 
ogies Inc. of San Jose, Calif. 

From the start, Campbell posi- 
tioned his three-year-old company 
against IBM, supplying the chips 
that have let the makers of Per- 
sonal Computer clones steal that 
market away from the Armonk, 
N.Y., giant. Now he has his eye 
on the PS/2 market. Chips & 
Technologies is introducing a fam- 
ily of interface chips that takes on 
the Micro Channel challenge (see 
p. 75). And by the first of the 
year, it plans to introduce a full 
chip set aimed at the high end of 
the PS/2 line, the models 50, 60, 
and 80. The company already has 
introduced chip sets aimed at the 
low-end PS/2 model 30. 

If anyone has any doubts about 
the ability of the small company 
to take on this challenge, Camp- 
bell just tells them to look at the 
record. ‘““We were started on only 
about $8 million,’ he says. “Yet, 
by June of 1986, although we had 
only been shipping product for 
the last six months of our first 
fiscal year, we not only turned 
profitable, but had sales of $12 
million for the year.” As of June 
of this year, the company racked 
up $80.2 million in sales and aver- 
aged about 17% profit after taxes. 
And even with a number of com- 
petitors getting into the market— 
Faraday Electronics, LSI Logic, 




































rather than a static, product strat- 
egy, a family of products that are 
upwardly compatible and one step 
ahead in terms of performance.” 

As for rule No. 2, says Campbell, 
it is simply not enough to watch 
what IBM is doing and then come 
into the market with a chip set or a 
system that does it better. While 
that results in short-term advan- 
tages, you are always dependent on 
what IBM is doing, he says. “What 
you want to do is look at the long- 
term trends and anticipate IBM’s 
future direction,” he says. 

Chips & Technologies’ ability to 
stay one step ahead, technically, is 
a direct result of rules No. 3 and 
No. 4. Spending its money wisely, 
the company has not invested in its 
own fabrication facilities during its 
startup years. Instead, the compa- 
ny has invested in research and de- 
velopment and in tools to facilitate 
quick turnaround of designs. 

Key to responding quickly to 
market changes is enough com- 
puting power to turn around de- 
signs quickly, says Campbell. For 
that reason, virtually every cent 
of the initial investment made in 
the company was poured into the 
purchase of two mainframes, an 
Amdahl 470 and an IBM 8090, giv- 
ing the company an impressive 30 
or 40 mainframe MIPS and 30 to 40 
gigabytes of storage. Even some- 
thing as straightforward as mask 
checking, which requires as much 
as 42 hours on a VAX-11/70, 
takes less than an hour on either 
the Amdahl or the IBM 
mainframes. -B.C.C. 


VLSI Technology, Zymos—Camp- 
bell is confident that his company 
will remain dominant. 

Campbell’s formula for success 
is simple. First, don’t play the oth- 
er guy's game. Do what you do 
best, not what he does best. Sec- 
ond, anticipate the competition. 
Don’t wait for IBM’s shoe to drop, 
but anticipate where it will. Third, 
spend your resources. wisely. 
Fourth, be fast on your feet. 

As far as rule No. 1 is con- 
cerned, says Campbell, IBM’s 
game is to keep things as static 
and unchanging as possible, with 
a family of products that meet a 
spectrum of needs. Another strat- 
egy it has, he says, is the use of 
vertical integration to reduce man- 
ufacturing costs and increase 
profit margins. ‘We obviously 
can't compete on the same 
terms,” says Campbell. “Instead, 
we have developed a dynamic, 






















































































































































CAMPBELL. His first rule for playing against 
IBM: do what you do best, not what it does best. 
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Our advanced 
plastics support 
helps you eliminate 
“almost,” ‘not quite, ~ 
and ° ‘close enough.” 
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High performance thermoplastics from Dow 
increase the precision of molded parts for media 
storage systems and help eliminate tolerance 
compromises—so your products are in the right 
shape for today’s automated production and 
assembly operations. 

Our MAGNUM* ABS, CALIBRE* polycarbonate 
and STYRON* polystyrene resins prove the point. 
With options for high heat distortion temperatures, 
UV and dimensional stability, transparency, plus 
overall toughness, these products offer a continuum 
of performance for the design of close-tolerance 
injection molded parts. 

Integrating our science with your challenges 
in electronics doesn’t end with plastics. We also 
have advanced polymers, packaging materials and 
process chemistry; commercialized, tested, and in 
use today. 

We'd like the opportunity to support you. For 
information about our engineering thermoplastics, 
or our other advanced products for electronics, call 
or write: The Dow Chemical Company, Dept. CEP, 
P.O. Box 1206, Midland, MI 48641-9940. 
1-800-258-2436, Extension: CEP. 
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ag _ bination of familiarity 
innovation. You can digitize, 


ss/fall capabili 
re cna “ 


indard facture. lets 
you build and run 
_ automated or semi- 
_ automated test proce- 
_dures from the front 
_ panel. 


~NEW TEK 24308 
‘DIGITAL SCOPE. 
~ TODAY'S STANDARD. 


The new, 150 MHz Tek 
2430A is a Superb rg 
a 


view and store fast, complex 
signals with the proven per 
formance of a scope built for 


__ Solving tough design 


problems. 

The 2430A with its familiar 
front panel and simple, one- 
level menus drives like the 
analog scopes you re used 


to. And powerful Local 


Test™ features put less time 


between you and results. 


Now you get scope setup in 


_ seconds, faster measure- 
ments and test procedures 
_ built right from the front 


panel. 

The 2430A offers the 
highest performance for 
the price of any scope in its 
class. No other portable 
digital scope lets you Cap- 
ture elusive glitches as short 
as 2 ns at all sampling rates; 
automatically catch intermit- 
tent failures in babysitting | 


_ applications using patented 


“Waveform Parameter Extraction 
__ allows you to make specific 
‘measurements on the win- 


dowed portion of a waveform. _ 


en fand peakto- _ 


_ front panel. Simply recall the 
sequence to eee a stack 
ot prototy , 


Features : 
Dual-Channel Bandwidth 


Digitizing 
(Sampling) Rate 


Record Length 1K 
Vertical Resolution 8 Bits 
Time-Base Accuracy 0.001% 
Peak Detection Yes (2 ns) 


Printer/Plotter Out Tek HC100 Color Plotter, HP ThinkJet = 
HP 7400 Series 


Standard (talk/listen) 
$8900 


150 MHz 
100 MS/s 


GPIB 
Price 


It’s all part of the 
most complete scope for 
product design. Features 
include extensive and easy- 
to-use triggering and direct 
hard copy output. Plus 
optional word recognizer 
and video triggering. 
On-screen operating instruc- 
tions are at your fingertips— 
even when the manual isnt 
—with the 2430A's new 
Help Mode. 

And you can take advan- 
tage of standard GPIB and 
off-the-shelf software to fully 
automate measurements 
and extend waveform 
analysis. 

The 2430A’s reliability 
is backed by a 3-year war- 
ranty. A variety of low-cost 
service plans can extend 
coverage even longer. 

See the priced-right, 
standard-setting 2430A. 
Call your Tek sales 
engineer for a demo. For 
a free video demo or liter 
ature, or to find our sales 
office nearest you, call Tek 
direct: 


1-800-426-2200 


Save on Delta; and see 
waveform changes virtually 
as they happen thanks to 
the 2430A's high update 
rate. 

New Local Test features 
mean fast, accurate, auto- 
matic answers. Auto Setup 
takes the trial and error out 
of scope setup. Just one 
button sets up the 2430A to 
acquire and automatically 
display unknown input sig- 
nals as you probe multiple 
points on a circuit. Auto 
setup also simplifies your 
preparations for specific 
measurements. 

With new Waveform 
Parameter Extraction you 
can characterize waveforms 
instantly: freeze 20 different 
waveform measurements 
on-screen at the touch of a 
button—or select four _ 
parameters for live update. 
Propagation delay between 
two signals is included. 

And in just minutes with 
new Autostep you can build 
a test routine from the scope 











What's the point of leasing if 
it mirrors the pitfalls of purchasing? 


Here’s the dilemma: Leasing is supposed to help 
you remain competitive by putting state-of-the-art 
equipment in your hands. And taking it off your 
hands as it becomes obsolete. 


Yet, technology is moving so fast these days 

that you re likely to wind up with outdated 
equipment in the middle of a lease. In effect, 
you re apt to get stuck with (and stuck paying for) 
unproductive assets just as though you were 
purchasing them. 


Solution: Equitable Life Leasing. Because we 
can draft a “FASB 13” Operating Lease that is 

so specific—so suited to help you grow your 
business—that it can anticipate equipment 
upgrades, modifications and even replacement 


eine your lease term. So you can remain at top 
efficiency and peak productivity without so much 


_as breaking stride. 
Apart from that remarkable flexibility, such 


a lease generally offers the use of equipment 
without reflecting liability on the balance sheet 
of your financial statement. Even if the tax 
benefits are reduced, an Operating Lease is still 
advantageous. 


You probably already iow what’ your 
equipment need is. Now you know how to satisfy 
it. And whom to call. Phone toll-free any 
weekday, 9 to 5 Pacific Time, 1-800-854-1074. 

(In California, call 619-458-4400. ) 


We uncomplicate leasing ® 


[= EQUITABLE LIFE 


LEASING CORPORATION 


Circle 52 on reader service card 


10251 Vista Sorrento Parkway, San Diego, CA 92121 





THE INSATIABLE DEMAND FOR INFORMATION 
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THE DRIVING FORCE: 


n almost every technology front, the driving force 
behind new developments is the ever-rising de- 
mand for information. Huge amounts of data and 
information, larger than anyone ever dreamed of 
a generation ago, have to move faster and faster through 
processors and networks, then end up having to be stored. 
To accomplish this titanic task, semiconductor technology is 
moving ever faster toward speedier, more powerful proces- 
sors and denser, more complex logic chips to manipulate this 
information. Memories must keep expanding in capacity to 
store this information, as well as to reduce the time that it 
takes to access it. Architectures are getting restructured to 
speed the execution of instructions to process it. And net- 
works are quickly expanding and getting smarter so users 
everywhere can share this information. 

The engineers and designers behind this revolution need 
information, too—and they are profiting from 
the advances in information technology. They 
sit at powerful work stations with high-resolu- 
tion graphics, quickly designing and laying out 
complex chips and multilayer printed-circuit 
boards. They can mix or match vast libraries of 





proven functional block designs. Sophisticated COMPUTERS /84 
computer-aided-design tools offer advice and SOFTWARE/87 
guidance, so users can simulate designs in real SEMICONDUCTORS /95 
time before they’re implemented, then move MICROPROCESSORS / 100 


them into production faster because prototypes 
usually work the first time. High-performance 
instruments acquire and manipulate test data, 
while monitoring production for any signs of 


trouble. Meanwhile, at the factory, information TELECOMMUNICATIONS/ 121 
links the production line, the front office, and ATA COMMUNICATIONS/126 


the customer. 


For now, it’s hard to see any slowdown com- CHIP PROCESSING/134 
ACTORY AUTOMATION/ 140 


ing in the demand for more information; it’s also 
hard to foresee a slowdown in the rate of tech- 
nology change. 
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PERFORMANCE IS THE NAME OF THE GAME 


erformance seems to be 
accelerating in computers. 
More and more, _ spec 
Sheets are spelling out 
product power that runs in the mil- 
lions of instructions per second— 
even at the desktop and work-sta- 
tion levels. Next year, architectural 
innovation will contribute as much 
or more to performance improve- 
ment as will radically changing 
semiconductor technology. 

From this flurry of development 
activity a three-tiered hierarchy of 
interconnected machines is_ begin- 
ning to emerge. A multitude of 
powerful work stations dominate a 
low end that’s widening, a bunch 
of machines in the middle concen- 
trate on such services as comput- 
ing, coordinating, filing, plotting, 
and printing, while at the top are 
the big guys: mainframes, supercomputers, and very 
fast specialized processors. Coming next year along 
with the performance kickers are more strides along 
the long path to smoothing the interoperation among 
multivendor systems. Interconnection, resource shar- 
ing, and interaction will still not be easy on many 








COMPUTERS EVERYWHERE. Computers and work stations such as 
these from Compag will be appearing in nearly all work places. 


Coming Soon 


e Personal computers running 
at 10 mips and with 10 Mbytes 
of memory and 3-d graphics 


e Work stations zipping along 
at 100 mips and sporting 
several 100 Mbytes of memory 


e Single-user supercomputers 
delivering 100 or more 
megaflops to the desktop 


e Direct-writing erasable 
magneto-optic disk drives with 
1 Gbyte on 5.25-in. platters 











networks, but a lot of work is con- 
tinuing on methods to provide easi- 
er access to the wealth of functions 
offered by such networks. 

The performance of _ personal 
computers and work stations will 
move up a notch next year thanks 
to the latest 32-bit microprocessors, 
bigger and faster memory chips, 
and advances in mass. storage. 
Faster versions of the most popular 
microprocessors for personal com- 
puters—the Intel 80286 and 80386 
and the Motorola 68020—coupled 
with the arrival of the Motorola 
68030 and more use of cache memo- 
ries and fast static random-access 
memories will allow personal com- 
puters to move into the multiple 
mips range (2 to 5 million instruc- 
tions/s) late this year and early 
next. Shortly, personal computers 
will move up to 10 mips as even more powerful micro- 
processors and faster memories come along. 

Work stations, now in the 2-to-5-mips range with a 
couple hitting 10 mips, will break into tens-of-mips 
performance levels. To accomplish these hikes, de- 
signers will make use of architectural advances now 
embodied in high-performance chips and chip sets, 
such as reduced-instruction-set-computer techniques 
and the pipelining and memory-management schemes 
invented for mainframes. Today’s examples include 
the RISC chips from MIPS Computer Systems and Sun 
Microsystems, National Semiconductor’s 32532, Ad- 
vanced Micro Devices’ 29000, and Intergraph’s Clip- 
per. All of these chips boast on-chip caches, separate 
paths for data and addresses, memory management, 
and some degree of pipelining and RISC features. Also 
in this category is Inmos’s T800 Transputer, which 
combines RISC architecture with on-chip memory, four 
communication links for multiprocessor designs, and a 
high-performance floating-point unit. 

Of course, for work-station customers, there’s more 
to performance than just mips. Bruce Imsand, vice 
president for systems development at Intergraph 
Corp., Huntsville, Ala., agrees that 5 to 10 mips will 
be readily available in work stations in 1988, but says 
other elements are just as crucial: “Features, displays, 
software tools, and efficiency in running a customer’s 
application will be more important [than mips]. We’ve 
been mipped to death,” he says. 

Still, more mips mean more capabilities, so it’s clear 
that higher speeds are an aim of makers of machines 
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at all levels of the three-tier hierarchy. For example, 
in a couple of years there will be 100-mips work sta- 
tions with several hundred megabytes of main memo- 
ry and a gigabyte or two of mass storage. In mi- 
drange computers, servers will be capable of billions 
of instructions per second and will be managing tera- 
byte information banks. And within two years, super- 
computers and special processors will be executing 
several billions of floating-point instructions/s. “Dis- 
cussions of processor speed will shift from megaflops 
and mips,” says W. Daniel Hillis, founder of Thinking 
Machines Corp., the Cambridge, Mass., startup that 
has already built its second version of the 65,536- 
processor Connection Machine. “Gigaflops will no 
longer sound exotic. People will discuss performance 
casually in ‘bips’ rather than mips in _ high-perfor- 
mance scientific computing.” 

As soon as early 1988, a whole new category—as 
yet unnamed—of super-powerful machines will be 
available. Whether they are called personal supercom- 
puters, desktop supercomputers, or something else, 
they will offer tremendous power in both scalar and 
vector processing at the beck and call of a single user. 


100 MIPS ON THE DESK 


“This is truly an exciting time to be in the computer 
business,’ says J. William Poduska, founder and 
chairman at Stellar Computer Inc., Newton, Mass. 
Stellar and Dana Computer Inc., Sunnyvale, Calif., 
each are working on projects for “putting 20 to 30 
mips on your desk—and that would have been un- 
imaginable a few years ago,’ Poduska says. “And the 
day after tomorrow, it will be 100 mips.” 

Stellar’s first product, described as a graphics su- 
percomputer, is expected to debut late this year or 
early next. It will employ a four-stream pipelined pro- 
cessing architecture and use the Unix System V ver- 
sion 3 operating system. “I’m excited about the con- 
vergence of technologies I see contributing to ever- 
higher performance in computers and engineering 
work stations,’ says Poduska, who also founded Apol- 
lo Computer and was a cofounder of Prime Computer 
Inc. He cites gate-array, memory-component, and 
graphics advances as making major contributions. 

Poduska says Stellar has a proprietary scheme that 
employs a high degree of pipelining for parallel process- 
ing using a complex-instruction-set approach. But he’s 
quick to pomt out that if RISC architectures offered a 
more attractive alternative, Stellar would seriously con- 
sider switching. While he feels RISC is appropriate for 
single-processor applications, “CISCs will begin to come 
back into focus as they become more economical for 
graphics and vector processing. I think RISC architec- 
tures may have reached their peak, but that’s an opin- 
ion, not a moral judgment. It’s no different than decid- 
ing between CMOS and emitter-coupled logic.” 

The RISC vs. CISC debate is too strident, anyway, 
says David L. Nelson, vice president and chief techni- 
cal officer at Apollo Computer Inc., the Chelmsford, 
Mass., work-station and networked-computer-system 
maker. “I regard architectures and operating systems 
as tools—a means to achieving better system perfor- 
mance—and not as religions that demand slavish ad- 
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herence,” he says. “There are good ideas in RISC, but 
it’s not necessarily optimum when considered exclu- 
sively. RISC is a tool that we’ll combine with others to 
achieve a high degree of parallelism and very high 
performance levels.’ Nelson notes that Apollo is 
working on a high-performance work station that 
promises ‘dramatic increases in performance levels 
by using combinations of hardware, including RISC but 
not exclusively RISC architecture.” He says the ma- 
chine may reach 40 mips. 

RISC and CISC may soon be competing for headline 
space with another emerging new architecture: the 
very-long-instruction-word machine. These computers 
have instruction words of several hundred to over 
1,000 bits, compared with the conventional 82-bit or 64- 
bit instruction words. A few companies are delivering 
VLIW-based products, and the performance, achieved 
through completing many operations with each long 
instruction, is likely to spur development of others. 
Among the companies already in the field are Mentor 
Graphics Corp. and Trancept Systems Inc., which are 
using VLIW machines to build accelerators for net- 
work computing. Also, Floating Point Systems Inc. 
and Multiflow Computer Inc. both use VLIW architec- 
ture to build minisupercomputers. Multiflow’s Trace 
computers perform 7 to 28 operations simultaneously. 

Eventually, all computers except low-end personal 
computers will have to move into some form of paral- 
lel processing to continue to grow in performance. 
“It’s the best way—the easiest way—to improve com- 
puting performance by an order of magnitude,” says 
Carl Howe, manager of operating-system development 
at BBN Advanced Computers Inc., the Cambridge, 
Mass., manufacturer of microprocessor-based Butter- 
fly parallel-processing systems. 

Howe says a multiprocessor parallel-processing ar- 
chitecture allows systems to be easily and carefully 
configured for optimum processing power, and those 


PERFECT 10. Work stations are moving to 10 mips and above. One of 
the first is this Sun 4 with its single-board, 10-mips RISC processor. 
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BIG WORDS. The Multiflow Trace with instruction words that process from 7 to 28 operations exemplify very-long-instruction-word architecture. 


systems degrade far more gracefully than does a uni- 
processor system. ‘With a VAX, for example, if you 
have a failure in the cache memory, the system is 
down; with a Butterfly, the same kind of failure sim- 
ply means you have one less processor to work with. 
In a 64-processor configuration, that means you've 
lost just 2% of your processing power.” 

Many parallel-processing architectures are being 
tried out, and there are several parallel machines on 
the market, including Thinking Machine’s Connection 
Machine. However, the changeover of all computers 
to parallel processing will be gradual unless there is a 
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CONGLOMERATE. Hierarchical systems of many products such as this advanced 


visualization facility at the University of Illinois will be commonplace. 
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major breakthrough in converting and writing soft- 
ware to work in parallel. 

Magnetic disk drives, long the mainstay for comput- 
er mass storage, will keep their dominant position for 
a number of years yet. Optical disk drives of the 
write-once variety will begin to play a bigger role in 
several market niches. Danny Hillis of Thinking Ma- 
chines expects optical mass storage using the write- 
once read-many approach will be a significant tech- 
nology in the next two years. “I think we’ll see sub- 
stantial amounts of parallel mass storage—tens of 
gigabytes—in that period,” he says. 

Another new storage technology, combin- 
ing magnetics and laser optics, is about to 
emerge: erasable magneto-optic disk drives. 
A few 18-cm-diameter (5.25-in. form factor) 
magneto-optic disk drives have been an- 
nounced and will start being delivered early 
next year. Typically they use both sides of a 
disk to store 650 Mbytes of data. But be- 
cause two passes have to be made to first 
erase then to write new data, the average 
access time is 5 to 10 times slower than 
today’s high-performance magnetic disk 
drives—100 ms versus 10 to 20 ms. 

But there is a breakthrough in the wings 
for magneto-optic technology called direct 
overwriting, which will make these drives 
competitive with magnetic drives in access 
time. “Direct-overwrite magneto-optic drives 
with average access times matching Win- 
chester [magnetic drives] speeds are about 
two years behind the initial magneto-optic 
drives, which have just been announced and 
will be available next year,’ says Mark H. 
Kryder, professor of electrical and computer 
engineering at Carnegie Mellon University in 
Pittsburgh, a leader in research on magneto- 
optic technology. “There is a lot of interest 
now in our work by industry—activity is un- 
derway in a number of companies,” he says. 

Another trend likely to accelerate is the 
transformation of computer systems into 
massive conglomerates of multivendor equip- 
ment and software. And these networks, 
rather than the operating system, will begin 
serving as the application interface in com- 
puting, says Craig Mundie, the vice president 
of marketing at Alliant Computer Systems 
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Corp., the Littleton, Mass., manufacturer of minisuper- 
computers for the server tier. “As a consequence, the 
instruction set of a processor will fade as an issue,” 
says Thinking Machines’ Hillis. “Today, the first thing 
people ask about a processor is [what is] the instruc- 
tion set; it will become the last thing they ask.” 

One example of network computing is Apollo’s 
Open Dialogue network-management and user-inter- 
face software, which allows user interfaces to be de- 
veloped and adapted to personal-computer and work- 
station platforms from major vendors. “Work sta- 
tions from those vendors now encompass the Unix, 
VMS, and MS/DOS operating systems,” Apollo’s Nelson 
says. “Open Dialogue allows a user to construct an 
application that runs across all of them at once and on 
only one of them at another time. So we’re evolving a 
concept of an application that is a dynamic animal 
that can be spread across different machines and op- 
erating systems.” 

Alliant’s Mundie points out that seamless integra- 
tion is coming between personal computers and the 
server-level machines. For example, Sun and Apollo 
work stations and PCs now plug into an Ethernet, and 
the files of all of them can reside on an Alliant system 
that is driving a graphics output in a PC window. 
“We’ve never had that tight a coupling before,’ he 
says. Mundie says that a good prototype for the inter- 
connected three-tiered system exists at the National 
Center for Supercomputer Applications at the Univer- 
sity of Illinois at Champaign-Urbana. That installa- 


tion, called the advanced-visualization facility, links 
various work stations at the lowest level with an 
Alliant FX/8 server system, several graphics and im- 
age coprocessors and film recorders in the middle, and 
a Cray X-MP/48 supercomputer at the top tier. 

“An important area needing improvement is the 
way graphics data is visualized on the screen,” says 
Stellar’s Poduska. This is an area that his company is 
addressing, although he will not tip his hand as to 
how. “We need to render surfaces better on the 
screen so that engineers can see, for example, the 
edge of a turbine blade and how it might be flawed by 
high temperatures, so that they can build a better 
blade. It takes a lot of computing power, input/output 
capacity, and strong graphics capability to show the 
engineer what the data means—which is what com- 
puting is all about.” 

There will be two main developments in high-perfor- 
mance graphics in the coming year or two, predicts 
Louis Doctor, president of Raster Technologies Inc. in 
Westford, Mass. ‘‘The fastest systems will get faster, 
and cheap systems cheaper—but the fast ones won't 
necessarily get cheaper,” he says. “For roughly the 
same amount of money, there will be dramatic im- 
provements in high-performance 3-d graphics—by at 
least a power of 10 and probably more like 100 in 
horsepower... Today’s systems are nowhere near fast 
enough to interact with the complex models needed 
for today’s simulations and analysis.” -Tom Manuel 
Additional reporting by Larry Curran and Paul Angiolillo 





A BATTLE OVER OPERATING SYSTEMS 


he world of software tech- 

nology usually moves slow- 

ly, improving functionality 

here, reliability there, tak- 
ing one small step at a time along 
the paths of long-term trends. But 
next year, at least one set of events 
is certain to stir up action in the 
software community. Two operat- 
ing-system environments are set to 
arrive that cut loose the minicom- 
puter power of the Intel 80386 mi- 
croprocessor: OS/2 from Microsoft 
Corp. and IBM Corp., and a stan- 
dard version of Unix. A battle for market share is 
likely to ensue, involving not only OS/2 and Unix, but 
also their associated windowing systems, the Presen- 
tation Manager and X-Windows. 

On another front, recent trends in computer architec- 
ture toward both parallel and reduced-instruction-set 
computers depend heavily on developments in _lan- 
guages and compiler technology to make good their 


Coming Soon 


e OS/2, IBM’s long-awaited 
operating system tailored to 
Intel’s 80386 32-bit chip 


e Compiler systems that bring 
many high-level languages to a 
new computer—quickly 





high-performance promise. Advances 
in the ability of compilers to optimize 
the performance of application pro- 
grams will be seen next year. 

The 386 microprocessor from In- 
tel Corp., Santa Clara, Calif., holds 
out big performance promises that 
are not yet being realized. Current 
386-based personal computers are 
running applications written for the 
MS-DOS environment, essentially act- 
ing as fast 8086 processors. But MS- 
DOS only allows 640 Kbytes of ad- 
dress space for each program; the 
386 is awaiting far more ambitious applications under 
OS/2 and Unix that can make use of its 4-gigabyte 
logical address space. 

OS/2 is late and getting later. Originally slated for 
delivery at the beginning of 1988, it is now estimated 
to arrive toward the middle of the year. But Microsoft 
and IBM can’t afford to hold up OS/2 for long, be- 
cause a standard Unix System V for the 886 is due 
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during the first quarter (see p. 67). Unix may well 
swoop down from the minicomputer and work-station 
markets in which it is already strong and move in on 
OS/2 in many of the high-end personal-computer mar- 
kets, boasting higher functionality—most notably, 
multiuser capability—and a body of existing software. 

The success of 886 Unix depends to some degree on 
how quickly the X-Windows windowing standard can 
be solidified, adopted, and supported by user inter- 
faces and application software. When OS/2 arrives, it 
will have Presentation Manager up and running as a 
de facto standard. Both windowing systems, along 
with a few competitors, aim at making possible in 
networked environments the ease of use that is the 
hallmark of Apple Computer Inc.’s versatile graphical 
Macintosh user interface. 

Although X-Windows has rivals, most observers are 
betting on it to become the Unix standard, and a lot 
of work is going into shaping it up for that role. Many 
modifications have been suggested in recent months, 
and a new version is due by January. 

Version 11 is a “fairly complete redesign,’ says 
Robert Scheifler, co-developer of the system at the 
Massachusetts Institute of Technology. It adds more 
graphics functionality and extensions to allow easier 
customization of the look and feel of the user inter- 
face that vendors build on top of it. “The next hurdles 
are tool kits and user interfaces,” he says. “There’s a 
lot of quality software [for X-Windows] coming down 
the pipe in the next three to six months.”’ Researchers 
from Digital Equipment, Hewlett-Packard, and MIT 
are preparing Version 11 for review by the American 
National Standards Institute as a possible standard. 
They are also creating the X Toolkit, which will make 
it easier for software developers to work with X- 
Windows. And 11 companies are cooperating to define 
a 3-d graphics extension. 

One big advantage of Unix and X-Windows over 
OS/2 and Presentation Manager is that Unix can run 
on bigger machines as well as on the 386 computers, 
resulting in a broader range of performance choices 
for the user. Many such machines, ranging from work 
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stations to supercomputers, are based on parallel and 
RISC architectures, and for them performance is of the 
essence. Behind that performance will be increasingly 
sophisticated compiler technology. 

RISC architectures depend heavily on optimizing 
compilers because the machine instructions them- 
selves do less than those of conventional computers: 
less is accomplished in a single machine-instruction 
cycle, though the cycles come faster. It takes more 
machine instructions to execute each high-level-lan- 
guage instruction; and as the number of executed 
instructions grows, it is more and more crucial that 
the compiler put them together efficiently. 

Compiler technology is improving step by step, 
making it easier to bring a family of languages to a 
new computer more quickly, and bringing better and 
more reliable optimization techniques to bear. In 1988, 
researchers should come closer to developing a truly 
broad family of high-level-language front ends linked 
to a family of architecture-dependent code generators 
by an intermediate-code representation. Such multi- 
language compiler systems have been attempted be- 
fore, but have not fulfilled their promise in terms of 
breadth and performance. But it appears that compil- 
er specialists are poised to complete the daunting task 
of putting the pieces together to produce an extensive 
family of practtical, reliable high-performance 
compilers. 

For one thing, optimization techniques are getting 
more sophisticated, producing faster executable code. 
More optimizers will take into account the dynamics 
of a program, for example. This means the optimizer 
considers concrete data about how often branch in- 
structions are executed a certain way, or how many 
times particular loops are run in real-data situations, 
when it rewrites the program. 

Debugging problems produced by optimization will be 
addressed as well, as automatic optimizing compilers 
come into wider use. One example is the reverse compil- 
er, which produces a readable source-code version of the 
program after it has been rewritten by the optimizer. 
This makes it easier for a programmer to debug the 
software. Without  re- 
verse compiling, it’s 
hard to know what the 
optimized program is up 
to; it’s likely to be dif- 
ferent from the original 
program. Parallel com- 
puters particularly need 
advanced language-com- 
piler technology, to get 
more software _ that 
takes advantage of their 
speed. New extensions 
of high-level languages 
are needed in standard- 
ized form, and adoption 
of such standards will 
be seen next year. 

—Jeremy Young 
Additional reporting by 
Paul Angiolillo 
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SMD LOGIC COMPONENTS TESTED 3 TIMES AT 260° C. 


HOT 
TO HANDLE. 


Guaranteed heat-resistant. 
After all, Mitsubishi tests 
every Logic component not 
once at 250° C but no fewer 
than 3 times at 260° C. This 
serves to avoid heat cracks 
during SMD assembly, gua- 
ranteeing your systems top 
reliability and durability. 

A complete program. We 
also offer you a wideranging 
choice in SOP technology, 
featuring all needed functions. 
In LS, ALS, AS, HC and 
HC-1 —- the right Logic com- 
ponents for every application. 

Send for our documenta- 
tion. It will show you clearly 
and simply what we offer — plus 
our edge when it comes to 
handling. 


M.L.& S.. 





More process reliability for your SMD production. 

We also supply 
machine-ready 
component tapes. 


MITSUBISHI 


SEMICONDUCTORS 


MITSUBISHI ELECTRIC EUROPE GMBH 

Gothaer StraBe 8 - D-4030 Ratingen - Tel. (02102) 486-307 
Munich: Tel. (0 89) 919006 - Milan: Tel. (39) 63 6044 
Paris: Tel. (1) 47 52 9675 - Stockholm: Tel. (8) 96 04 60 
London: Tel. (923) 770000 
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The ACL Computer Age. 





The future belongs to computers and peripherals 
built with RCA Advanced CMOS Logic (ACL). 


The pressure is on to make your systems 
smaller, faster, cheaper. 

Some of your competitors are doing just 
that by incorporating ACL into their new 
designs. If you want to stay on the fast track, 
you can't afford not to consider ACL for your 
new designs. 


The computer of the future. 

Imagine a computer with power dissipa- 
tion so low you could eliminate all cooling sys- 
tems. Or design a sealed system to prevent 
dust problems. 

And get dramatically improved reliability, 
thanks to the far lower heat generated. As well 
as far smaller system size. 

You'd also be able to use it in a far wider 
operating temperature range (-55°C to 
+125°C). Even in high-noise environments. 


FAST* speed, CMOS benefits. 

Advanced CMOS Logic gives you high 
speed (less than 3ns propagation delay with 
our ACOO NAND gate) and 24 mA output 
drive current. 

But unlike FAST, it gives you a whole new 
world of design opportunity for computers, 
peripherals, telecommunications and other 
speed-intensive applications. 

ACL dissipates less than 1/8 Watt while 
switching, compared to 1/2 Watt fora FAST 
IC (octal transceiver operating at 5 MHz). And 
quiescent power savings are even more dra- 
matic: ACL idles at a small fraction of the 
power ofa FAST IC. 


*FAST is a trademark of Fairchild Semiconductor Corp. 


In addition, ACL offers balanced propa- 
gation delay, superior input characteristics, 
improved output source current, low ground 
bounce and a wider operating supply voltage 
range. 


Latch-up and ESD protection, too. 

Latch-up concern is virtually eliminated, 
because ACL uses a thin epitaxial layer which 
effectively shorts the parasitic PNP transistor 
responsible for SCR latch-up. 

And a dual diode input/output circuit pro- 
vides ESD protection in excess of 2KV. 


A broad and growing product line. 

Our line already includes 75 of the most 
popular types. By year-end, we'll have 126 
types (20 SSI, 100 MSI, and 6 LSI) in both AC 
and ACT (I T'L-compatible) versions. 


All this at FAST prices. 


Our ACL line is priced comparably to 
FAST. So you get better performance at no 
extra cost. Why wait, when your competition 1s 
very likely designing its first generation of 
ACL products right now? 

Get into the passing lane, with RCA ACL 
from the CMOS leader: GE Solid State. Free 
test evaluation kits are available for qualified 
users. Kits must be requested on your com- 
pany letterhead. Write: GE Solid State, Box 
2900, Somerville, NJ 08876. 


For more information, call toll-free 
800-443-7364, extension 24. Or contact your 
local GE Solid State sales office or distributor. 


In Europe, call: Brussels, (2) 246-21-11; Paris, (1) 39-46-57-99; London, 0276-685911; Milano, (2) 82-291; Munich, (89) 63813-0. 





GE/RCA/Intersil Semiconductors 


These three leading brands are now one leading-edge company. 
Together, we have the resources — and the commitment — 
to help you conquer new worlds. 





Now your automated system 


wont lose its grip 
when holes go out of style 





We’ve made our major through- 
hole connector families available in 
styles for robotic application. 


We’ve given them solid 
support, with feeder and 
positioning systems and the 
appropriate packaging. 

And we’ve designed 
everything —from the top of the 
feeders to the positioning data on 
the connector bodies —so that in 
almost every case the tooling you 
need now is the same tooling you'll 
need for surface-mount work 
later on. 


Many popular AMP con- 
nector families are avail- 
able in styles suitable for 
robotic handling. In 
addition, board-mounted 
connectors such as our 
AMPLIMITE receptacles 
have special snap-in 
retention features. 
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It’s asimple idea, and it makes 
sense. With the resources and 
experience of AMP behind it, it 
makes practical sense. 

And it makes robotics 
practical, right now. because you 
can do today’s job knowing your 
tooling will still be in style for 
tomorrow’s. And with AMP you 
can always count on available 
products, on-time delivery, and 
continued full support — from early 





AMP and AMPLIMITE are trademarks of AMP Incorporated. 


design to service on the line. 

We also offer a vast selection 
of surface-mount products, when 
you're ready for them. Plus 
everything it takes to make surtace 
mounting a practical idea. 

The nice part is that most of it 
will be reassuringly familiar to you. 

Call (717) 780-4400 and ask for 
the Robotics Information Desk. 
AMP Incorporated, Harrisburg, 
PA 17105-3608. 


AAINAF interconnecting ideas 


no retooling. 


Packaging, feeders and 
positioning systems from 
AMP support robotic 
application of conven- 
tional products today, 
surface-mount products 
tomorrow, with little or 
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Micro Crystal miniature quartz crystals | 
are used worldwide 


@ 10 kHz to 2.5 MHz and 8 MHz to 24 MHz 
@® Hermetically sealed metal cans or ceramic packages 
@ Highly shock and vibration resistant 
® Full military testing available, MIL specs C-3098G 
® Standard frequencies available off-the-shelf 
® Available in 16 mm tape, double pitch, on standard 

7” reel (up to 1k pieces per reel) t tt 
® For infrared solder reflow, vapor phase or wave el. (212 a 

soldering up to 260°C for 20 sec. : = 7 Ee mh _ hia 

3 Cc. 


35 East 21st Str 
= 
New York, NY 10010 
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An outstanding set designed 
expressly for the readers of 
Electronics magazine. 





Quality workmanship, large 8%2"x10'2" page size, convenient 
features, and packed full of useful information and traveling tips. 





A perfect gift for friends and business associates. 


And you can order your name, or the name of anyone you are To order or for more information, call 


giving the book to, embossed in gold on the front cover. All 
major credit cards are accepted. ] -800-845-3636 





THE WALLS COME 


he coming year may go 
down as the point at which 
the semiconductor technol- 
ogy walls came tumbling 
down. In almost every area, the 
boundaries among separate disci- 
plines, product types, processes, 
and design techniques are blurring, 
if not crumbling: between systems 
and components, between CMOS and 
bipolar, between static and dynamic 
random-access memory, between 
EPROMS and EEPROMS, between 
memory and logic, between custom 
and semicustom and standard prod- 
ucts, and between traditional ana- 
log and digital circuitry. 

Next year an increasing number 
of semiconductor firms will begin to introduce stan- 
dard, semicustom and custom products based on next- 
generation CMOS processes with 0.8- to 1-wm design 
rules, blurring the demarcation between exotic high- 
performance technology and standard commercial ap- 
plications. Currently, only companies in the high-per- 
formance end of the CMOS business, such as Perfor- 
mance Semiconductor Corp. and Cypress Semiconduc- 
tor Corp., are introducing memory and logic products 
based on such aggressive processes. But they will be 
joined in the submicron club by Intel, LSI Logic, Mo- 
torola, and Texas Instruments, as well as several Jap- 
anese companies. This burst of activity will result in 
semicustom parts with as many as 200,000 gates, com- 
piler-based standard-cell-based designs approaching 
450,000 gates, and full-custom and handcrafted stan- 





e Commercial CMOS ICs based 
on submicron design rules 
from a number of companies 


e First samples of 4-Mbit 
dynamic RAMs, and the first 
experimental 16-Mbit designs 


e Merging of logic and big 
memory blocks that will help 
boost system performance 





TUMBLING DOWN 


dard designs exceeding 500,000 
gates, says James Meindl, vice pres- 
ident and provost at Rensselaer 
Polytechnic Institute in Troy, N. Y. 

On the bipolar side, companies 
such as Advanced Micro Devices, 
Fairchild Semiconductor, Ferranti 
Interdesign, Honeywell, and TI are 
looking at sub-2um device sizes. 
Their aim is to move late next year 
to a new generation of circuits, 
mostly based on gate arrays and 
standard cells, that will feature 
densities as high as 50,000 to 
100,000 gates. 

Among the most dramatic exam- 
ples of the consequences of the 
move to smaller geometries will be 
the continued advances in SRAM and DRAM densities. 
Even as 1-Mbit DRAMs from suppliers as diverse as 
Fujitsu, Hitachi, Motorola, NEC, Siemens, SGS, and TI 
replace 256-Kbit chips as the hot commodity part, 
these companies will be pushing to the sample stage 
with a first generation of 4-Mbit DRAMs. And follow- 
ing the early lead of Nippon Telegraph & Telephone 
Corp., at least two Japanese semiconductor companies 
will enter the ring in the coming year with experimen- 
tal 16-Mbit designs. 

To achieve these higher densities, at least a dozen 
or so new one-transistor cell structures have been 
proposed, says C. N. Reddy, president and founder of 
Alliance Semiconductor Corp., San Jose, Calif. All of 
them will require significant technology advance- 
ments in such areas as trench capacitor and transistor 
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FIRST GENERATION. Samples of 4-Mbit dynamic RAMs like this 70-ns chip from Fujitsu should appear in 1988. 
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technology, device isolation, and submicron lithogra- 
phy, he says. Although trench technology was pro- 
posed for 1-Mbit designs, engineers have found ways 
to get reliable circuits at reasonably high yields with- 
out the use of such esoteric procedures, says Reddy. 
At the 4- and 16-Mbit level, however, it will be another 
matter. There, trenches are likely to become main- 
stays, both as part of the basic cell and as an isolation 
technique. 


HERE COMES THE FLASH EEPROM 


During the coming year, ultraviolet-erasable and 
electrically erasable PROMs will continue to increase in 
density—mainly in CMOS, with n-MOS versions rapidly 
declining in popularity. As with SRAMs, the hot com- 
modity part will be the 1-Mbit device. Also beginning 
to emerge in commercial form will be the first 2- and 
4-Mbit versions. About one generation behind, but no 
less impressive, will be the emergence of floating-gate 
EEPROMs at the 512-Kbit level. 

But the most startling developments will be in flash 
EEPROMS, and they will threaten the dominance of 
both traditional EPROMS and EEPROMs, says Richard 
Pashley, general manager of Intel Corp.’s EEPROM 
memory-business group in Folsom, Calif. Combining 
the hot-electron writability of EPROMs and the float- 
ing-gate erasability of the EEPROM, 256-kKbit flash EE- 


BIG FLASH. Seeq’s 256Kbit flash EEPROM is the largest memory of this 
type currently available—but bigger ones are in the works. 
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PROMs are now available from only one supplier, Seeq 
Technology Inc. in San Jose. However, a 512-Kbit ver- 
sion is under development at Exel Semiconductor 
Corp. of San Jose, and Intel is said to be developing 
its own variation, which will allow the fabrication of 
flash EEPROMs at the 1-Mbit level and beyond. 

The flash EEPROM offers less endurance: 100 to 
1,000 write/erase cycles versus 10,000 to 100,000 or 
more for traditional floating-gate EEPROMS, says Gary 
Rauh, manager of strategic marketing at Seeq. But 
this part could raise the density of EEPROMs beyond 
the present 256-Kbit levels to the level of UV-based 
EPROMs. “If the present potential of equivalency with 
EPROM in yield and feature sizes proves out, the ques- 
tion is: who needs an EPROM?” he says. And for those 
who do not need the massive 100,000 cycles and the 
greater durability specifications of EEPROMs, “the 
question arises as to who needs traditional EEPROMS 
as well,’ says B.K. Marya, president of Catalyst 
Semiconductor Inc., Santa Clara, Calif. 

The availability of such high-density flash EEPROM 
technology will also significantly affect the design of 
microcontrollers, says Marya. “With the availability of 
such large amounts of nonvolatile but alterable mem- 
ory, it will now be possible to build controllers with 
extremely large program and data memories, greatly 
expanding the range and sophistication of the func- 
tions they perform,” he says. 

Also affected will be programmable logic devices. 
Right now the only way to get 10,000-gate densities in 
PLDs 1s with SRAM-based designs, says Douglas Fair- 
bairn, vice president and general manager of VLSI 
Technology Inc.’s ASIC Division in Milpitas, Calif. 
“With the emergence of the flash EEPROM, it now 
appears possible to build extremely high-density PLDs 
that are not only electrically erasable and nonvolatile, 
but comparable in density to gate arrays,” he says. 

The boundary between logic and memory circuitry 
will be getting fuzzier during the following year. On 
the memory side, more and more special-application 
SRAMs and DRAMs will be emerging, incorporating a 
great deal more intelligence. On the digital side, stan- 
dard, semicustom, and custom designs are embedding 
larger and larger blocks of memory on chip. 

The driving forces in both cases are the availability 
of higher levels of integration and the need for higher 
speed. On the memory side, as processor speeds in- 
crease, there is a greater need for higher-speed mem- 
ory to reduce wait states. Interconnection delay time 
is the limiting factor, so it makes sense to incorporate 
the external logic onto the same chip as the memory. 
On the digital side, the same reasons apply to embed- 
ding the memory into the logic. And as the level of 
integration increases, customers demand more and 
more of the system, including memory, to be imple- 
mented on fewer and fewer chips. 

As a result, 1988 may well be the year that smart 
memories begin to take off and accelerate the fractur- 
ing of the memory business into application-specific 
and system-specific niches, says Thomas Goodman, 
director of applications engineering at Vitelic Corp. of 
San Jose. Already there are such smart memory chips 
as dual-port SRAMs, cache-tag SRAMSs, and SRAM-based 
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first-in, first-out buffer memories. Now, says, Good- 
man, semiconductor makers will be turning out DRAM- 
based FIFOs, counting RAMs with onboard arithmetic- 
logic units, and content-addressable memories. Indeed, 
he expects that the SRAM portion of the memory mar- 


ket will begin to fragment into large-volume commod- 


ity products on the one hand and more niche-oriented 
markets that can be addressed with CAD-based semi- 
custom methodologies on the other. 

On the logic side of the house, the coming year will 
see application-specific standard, semicustom, and cus- 
tom circuits incorporating larger and larger amounts 
of memory, usually SRAM. This move will ameliorate 
some of the inherent speed limitations in present sys- 
tems, such as package-to-package data-transfer prob- 
lems, input/output level translation problems, and sig- 
nal-communications and bus-timing problems between 
the standalone memory and the rest of the system. 


GETTING SERIOUS ABOUT BICMOS 


After years of fiddling around with mixed digital 
biMOS and biCMOS processes in the laboratories, more 
and more mainstream companies are getting serious 
about the merged-process technology. The popularity 
of biCMOS is increasing due to both short-term and 
long-term trends, says Andrew Wang, chief technical 
officer and cofounder of Saratoga Semiconductor 
Corp. in Cupertino, Calif. Over the short term, such 
companies as AMD, Fairchild, Fujitsu, Hitachi, Motor- 
ola, Signetics, and TI see it as a way to extend high- 
speed bipolar technologies such as emitter-coupled 
logic to higher densities at lower power. Over the 
long term, such companies as Cypress, Intel, and Sig- 
netics are looking to biCMOS as an alternative to pure 
CMOS at the 0.5-um level. While it is technically feasi- 
ble to build viable CMOS transistors at the 0.5-uwm level 
with sufficient drive capability, it is getting incredibly 
expensive in terms of equipment cost, Wang says. 
BiCMOS is a way of getting sufficient drive capability 
at about the same geometries without as extensive an 
investment in equipment. 

The most immediate impact of 
biCMOS will be in fast SRAMs, says 
Charles Hochsteder, product plan- 
ning manager at Fairchild’s Memo- 
ry Products Division in Puyalup, 
Wash. “Currently bipolar TTL- and 
ECL-compatible SRAMSs are stalled 
out at 64Kbits because of power 
dissipation and packaging prob- 
lems,” he says. “With bicMOS-based 
ECL memories, densities as high as 
256Kbits to 1 Mbit are possible with- 
in the next year or two, with little 
or no sacrifice in speed.” 

As integration levels continue to 
climb, 1988 will see a continued blur- 
ring of the boundary between stan- 
dard parts and custom and semicus- 
tom products and the emergence of 
the semistandard Ic. The leader in 
implementing a semistandard ap- 
proach to meet the custom require- 
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ments of customers is Cirrus Logic Inc. of Milpitas, 
which is being joined by companies such as VLSI Tech- 
nology Inc. and Zymos Corp. The newest entry, LSI 
Logic Corp. of Milpitas, already offers compiler-based 
products as megacells for semicustom designs and as 
pinned-out standard products. But now it is forming a 
semistandard subsidiary, G-2, headed by its cofounder 
William O’Meara. The first of G-2’s semistandard prod- 
ucts is a three-chip set aimed at replacing many of the 
60 to 80 glue chips that populate the IBM Corp. Person- 
al Computer AT motherboard. 

As the digital side of systems speed up, pressure is 
mounting to eliminate the throughput bottleneck on 
the analog side. The proposed solutions are roughly 
comparable to digital developments: higher-speed pro- 
cesses to keep up with speed improvements in the 
digital side; integrating more of the analog compo- 
nents onto a single chip to reduce interconnection 
delay; and highly integrated application-specific ana- 
log circuits. 

The most straightforward way to solve the prob- 
lem—merging of more analog and digital circuitry 
onto fewer chips—will continue to prove difficult. The 
gap between high-performance digital and analog 
VLSI will continue to widen as digital technology 
moves below 1 pm. 

Still, present-generation 2- and 3-um analog CMOS 
processes have allowed designers to bring to chips a 
level of intelligence and integration not thought possi- 
ble before, argues Eric Swanson, vice president of 
technology at Crystal Semiconductor in Austin, Texas. 
The results are such complex application-specific stan- 
dard and custom chips as adaptive subscriber circuits 
and line interfaces for telecommunications, self-cali- 
brating analog-to-digital converters with on-board reg- 
isters and microcontrollers, and video palette digital-to 
analog converters that include on-board RAM. Such 
high-level analog VLSI solutions will continue to prolif- 
erate, he says, even if the level of integration does not 
go much beyond the present level of 20,000 to 30,000 
transistors. -Bernard C. Cole 
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MERGED PROCESS. Saratoga Semiconductor’s biCMOS 4-Kbit ECL static RAMs embody low 
power and high speed. Significant density hikes are likely in bDOCMOS SRAMs in the next year. 
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Advanced CAD tools, | 1.25 micron double-level 
developed by AT&T metal, and a1.0ns gate 

. delay at high system speeds. 
Bell Labor ALOrIES, Another AT&T advantage: 
accurately predict Our library includes more 
“real-life” ASIC than 400 pre-characterized 


| standard cells, along 
p erformance. with macro cell compilers 


Sure, you want on-time for memory blocks and 
delivery. Obviously, you want} other complex functions. 


a competitive price. And ; 
with an AT&T ASIC, you're 1,000 ASICs behind us. 


assured of both With more than 1,000 suc- 
But the real bottom line | C¢sstul chips to our name, 
is silicon assurance. we ve learned how to help 
Will your chip work right you a a mi keting 
the first time? Under “real- “<a a u an 
life” operating conditions? ere aiso one oF the 
So you don’t have to go top ten IC manufacturers 
back to square one? —with six plants world- 
Absolutel ) wide—and the world’s 
: largest producer of 
pe out — standard-cell ASICs. 
AT&I's advance 
system provides design Come in at any stage. 


Start your design at the 
front end, or just come in 
for the finishing touches. 
Either way, we have the 
people, resources, 


audits and simulation tools 
that can precisely pinpoint 
performance problems 
early in the design stage. 


And because this system saa st d 
is fully integrated, with a : ae ot in. 
common data base, there is ee aol ‘h elp you 
no manual transfer of Every ove Ole Wa) 
information, Is AT&T a! right now, 

It's also a closed-loop to help you builda 
system, so that new design — ee d-cell 
parameters can be double- | SOUTONT Une anewet, 

predictably, is yes. 


checked against earlier 
design work at any stage of 
the game. 


For more information, 
mail the coupon or phone 
AT&T at 1 800 372-2447. 
How complex do you In Europe, call 
want it? AT&T Microelectronics 
Complexity is AT&T's stock =| in Munich at 089/95970. 
in trade. Our capabilities go In Canada, call collect 
all the way to 25,000+ gates, | at 215 266-2975. ©1987 arat 


| In Europe: AT&T Microelectronics GmbH, Freischutzstrasse 92, 
8000 Munich 81, West Germany 
Please send me complete information on AT&T's standard-cell ASIC capabilities. 


| 
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MICROPROCESSORS 








tandard microprocessor 
families were supposed to 
rule in the 32-bit era—but, 
confounding these expecta- 
tions, there’s a slew of new competi- 
tion on the way. Microprocessor de- 
signers are hard at work on a new 
generation of algorithm-specific de- 
vices to take over many specialized 
operations from a computer’s cen- 
tral processing unit. The software 
algorithms currently used for such 
functions don’t deliver the perfor- 
mance required when dealing with 
large volumes of data. Traditionally, 
this is a problem only for the very 
largest of supercomputers. But with 
the development of machines built 
around 32-bit processors with megabytes of direct- 
memory access and gigabytes of virtual memory—ma- 
chines capable of tackling far bigger computing tasks 
than earlier generations of computers—there is a 
pressing need for special-purpose algorithms built into 
the hardware. And as integration levels move toward 
the ultra large-scale, and as computer-aided design and 
semicustom methodologies become more sophisticated, 
it’s becoming possible to build them. 





FAST SORTER. AMD’s content-addressable data manager sorts 
through data files up to 500 times faster than software-based routines. 


SURPRISINGLY, THEY’RE PROLIFERATING 


Coming Soon 


e Algorithm-specific systolic 
arrays for image, speech, and 
digital-filter processing. 


e RISC chips from big chip 
makers, all aimed at the 
standard 32-bit market 


e CISC processors that use 
techniques borrowed from 
RISC to boost performance 











In traditional computer architec- 
tures, the first move in this direc- 
tion was the development of re- 
duced-instruction-set computers and 
language-specific processors. Algo- 
rithm-specific microprocessors are 
an extension of these concepts. On 
the numeric side, this means the 
coming of systolic arrays to peform 
such tough and _ time-consuming 
jobs as image processing, speech 
processing, and digital filter pro- 
cessing. It also means specialized 
architectures built for such numeri- 
cal operations as algebraic compu- 
tation, linear least-squares calcula- 
tion, lear programming, and re- 
cursive machines. 

On the nonnumeric side are a host of tasks that are 
not well handled by traditional computer designs, but 
that are prime candidates for special algorithms. 
Among them are string processing, merging, pattern 
matching, sorting, text and document processing, 
searching and sorting, data-base searching and updat- 
ing, and graph processing. 

Indicative of a growing trend is the emergence 
within recent months of a handful of algorithm-specif- 
ic products as well as a number of research-and-devel- 
opment efforts within major organizations. In the 
first category is Advanced Micro Devices Ince.’s con- 
tent-addressable data manager, which is designed to 
search and sort through data files up to 500 times. 
faster than software-based sorting routines. 

In the R&D arena, increasing attention to algorithm- 
specific processors is being paid by concerns as di- 
verse aS AT&T, General Electric, Hitachi, Massachu- 
setts Institute of Technology, NEC, Nippon Telegraph 
& Telephone, and Toshiba. For example, at AT&T’s 
Bell Laboratories Speech Processing Department at 
Murray Hill, N.J., engineers are working on a special- 
purpose processor optimized for executing graph- 
searching algorithms. Where a conventional digital 
signal processor has a central hardware core that can 
execute kernels of operations such as filtering, signal 
conditioning, and spectral analysis, a graph-searching 
processor can also handle such operations as dynamic 
programming and similarity measurements. All these 
tasks are important in speech processing, image pro- 
cessing, and artificial intelligence. 

At Toshiba’s Integrated Circuit Division in Kawasa- 
ki, Japan, work is under way on algorithm-specific 
signal processors for use in speaker-independent iso- 
lated speech recognition. Built around a proprietary 
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pattern-recognition algorithm, the processor is de- 
signed to recognize vocabularies that include digits, 
along with many typical word-processing commands. 

Other significant efforts include a compiled chip set 
for specialized graphics computations from General 
Electric Co.’s Corporate Research and Development 
Center in Schnectady, N. Y.; a cosine transform pro- 
cessor from MIT’s Lincoln Laboratory in Lexington, 
Mass.; a pipeline-sorting chip from NTT in Tokyo; and 
a character string-search processor from NEC Corp., 
also in Tokyo. All are still in the R&D stage. 

In addition, a variety of specialized processors 
should start to emerge into the marketplace during 
the coming year. Among the semiconductor makers 
currently investigating such offerings are AMD, Intel, 
LSI Logic, National Semiconductor, Texas Instru- 
ments, and VLSI Technology. If algorithm-specific de- 
vices are still in the toddler stage, RISC microproces- 
sors are maturing into scrappy adolescence. Accord- 
ing to Lyle Pittroff, director of strategic development 
for processor products at AMD in Santa Clara, Calif., a 
battle royal over RISC is building up in the 32-bit 
marketplace that will erupt in earnest during the com- 
ing year. The opposing forces will be set in motion by 
the introduction of RISC architectures from a number 
of semiconductor houses, including AMD, with its 
Am29000, Intel Corp., and Motorola Inc. A wild card is 


the possibility of a second Clipper chip, which may be 
introduced by the Clipper’s new owners, Intergraph 
Corp., should that company follow the intentions of 
Clipper’s original developers, Fairchild Semiconductor, 
to keep the chip evolving. 

With the addition of these new RISC chips, the 32-bit 
marketplace will begin to segment itself into a low-to- 
medium performance range and a_ high-performance 
range, with the dividing line at about 8 to 10 million 
instructions per second, says Paul Chu, manager of 
product planning at AMD. RISC machines will dominate 
in applications where performance, rather than compatt- 
bility with existing software, is key, he says. Below the 
dividing line, traditional complex-instruction-set comput- 
ers based on Intel’s 386, National’s 32000, and Motoro- 
la’s 68000, will continue to dominate, he predicts. 

However, says Chu, the CISC machines of tomorrow 
will in many respects bear more relationship to their 
RISC competitors than to their earlier CISC predeces- 
sors. “In order to squeeze as much performance out 
of their designs as possible, the new CISC machines 
will incorporate features, such as on-chip cache, that 
are traditionally associated with RISC machines,” he 
says. “However, in the most important areas, such as 
instruction complexity and the number of machine 
cycles to execute an instruction, there will continue to 
be a wide gulf.” —~Bernard C. Cole 


CAD/CAE 








S pervasive as it is becom- 
ing, computer-aided de- 
sign and engineering is 
still hobbled by several 
problems. But help is on the way, 
and a growing number of solutions 
will become available in products 
next year. Design tools that are 
emerging are smarter, able to han- 
dle analog as well as digital sig-— 
nals, and can help speed up the de- 
velopment of test programs. 

New tools will be able to tell de- 
signers how to improve a design 
before it gets implemented in sili- 
con or on a printed-circuit board. 
Some design tools are beginning to 
take advantage of artificial intelli- 
gence—they predict die size and 
power consumption; others auto- 
matically reduce the amount of log- 
ic in a circuit at the schematic en- 
try stage of design. Expert systems will also critique 
a schematic and netlist, telling the designer where the 
circuit can be improved. 
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Coming Soon 


e Interactive adviser tools 
that will help to optimize 
designs before implementation 


e Analog and mixed-signal 
simulators to break a major 
bottleneck in system design 


e On-chip circuits for testing 
all of the nodes on complex 
application-specific ICs 


e New tools that eliminate the 
need for or speed up 
exhaustive fault simulation 





NEW TOOLS WILL BREAK DESIGN BOTTLENECKS 


New simulators for analog cir- 
cuits and mixed-signal simulators 
that test both analog and digital 
circuits will become more common 
and more capable. They will help 
break one bottleneck in total sys- 
tem design: analog-circuit simula- 
tion. The new analog simulators 
will provide the reliability and accu- 
racy lacking in the Spice simulator, 
the public-domain package that by 
default has become virtually a stan- 
dard for analog design. And they 
will enable higher-level behavioral 
models of analog circuits just as 
there already are for digital. This is 
especially critical now because of 
the plethora of new designs con- 
taining analog circuits. Similarly, 
the new mixed-signal simulators 
will handle the designs that com- 
bine analog and digital circuitry. 

CAE tools are also coming that should help break 
another serious bottleneck in the overall design pro- 
cess: the difficulty in producing test programs as 
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ASICs ARE RAMPING UP 
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quickly as new circuits are designed. New simulator 
algorithms will allow fault simulation 100 times faster 
than is possible with the current generation of fault 
simulators. And new software tools may be in the 
offing that eliminate the need to perform exhaustive 
fault simulation at all. 

There is a compelling reason why design tools have 
to improve in these three ways: the exploding number 
of application-specific integrated circuits. ASICS are 
getting much larger and correspondingly complex— 
they will be growing to 50,000 gates in the near fu- 
ture, compared with the 20,000-gate designs of today. 
And besides getting bigger, there are going to be a 
lot more of them. 

More than 76,000 merchant-market ASIC designs will 
be completed in 1990, three times more than the 
25,379 completed in 1986, predicts Cindy Thames, vice 
president at the Technology Research Group, a mar- 
ket-research firm based in Boston. In addition, she 
says, the number of new pc-board designs is also 
growing. They’re also larger, more 
complex, and more likely than sin- 
gle chips to include significant mix- 
ing of analog and digital circuitry. 
Some 900,000 pe-board designs will 
be completed in 1990, 50% more 
than the 635,000 done in 1986. 

To cope with the increased num- 
ber of new designs, the designer 
will be able to rely on smart tool 
kits that can give him expert ad- 
vice. Today, there are tools that in- 
form designers about the amount 
of power a design will draw, the 
number of pins it will need, and the 
size of the final die. The next gen- 
eration of these tools will be repre- 
sented by the new Design Assis- 
tant coming in the first quarter of 
1988 from VLSI Technology Inc. of 
San Jose, Calif. 

The new version of Design Assis- 
tant essentially can work with 
whatever information the designer 
gives it. Knowing only the number 
of gates, it can provide a rough de- 
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sign that will come within 20% of the actual size of 
the final chip, says Daniel Skilken, the company’s 
product marketing manager. Working from a sche- 
matic, it will come up with a design that is within 1% 
of the actual size, power consumption, and number of 
pins necessary to handle that power. Given the chip 
layout, its accuracy will be total. Up to now, such 
tools could provide only rough estimates of die size. 

And increasingly the tools that estimate die sizes 
will be interactive, allowing the designer to hone his 
work with more and more input, says David Hightow- 
er, manager of advanced IC systems at the Calma 
Company in Milpitas, Calif. “The designer supplies the 
software parameters describing the number of gates 
in the design, the expected occupancy—80%, for exam- 
ple—the expected logic type—purely combinational 
logic, mixed combinational and sequential, or totally 
sequential—and the expected completion rate—99.9%, 
and so on.” With each input, the tool makes a predic- 
tion; as it gets new input or changes to earlier input, 
it refines its prediction. The designer keeps adding 
and changing input until eventually the tool hits the 
desired die size. 

Hightower says this type of tool will allow the de- 
signer to specify the size of one side of the device and 
the tool will adjust the other to accommodate the 
layout. Or he can let the tool pick the size of both 
sides and try to minimize the total size of the gate 
array. Finally, the designer supplies the tool a route 
constant, which is a measure of how difficult it is to 
route this particular structure. “With this kind of in- 
formation, a software tool can very accurately esti- 
mate final chip size,’ Hightower says. In fact, Calma 
is planning just such an addition to its EDS III tool kit 
[Electronics, Sept. 17, 1987, p. 92] in 1988. 

Besides advice on the physical packaging of a de- 
sign, designers can expect better advice on how to 
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HELPFUL. The Design Adviser, an expert system from NCR Corp., responds to a user’s request 
by suggesting a direct reset line to make an embedded clock element more testable. 
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improve their overall designs. The Design Adviser 
[Llectronics, June 25, 1987, p. 31], an expert system 
from NCR Corp. of Ft. Collins, Colo., provides specific 
counsel on improving performance, testability, and 
manufacturing yield. 

Next year, designers can expect to see competitive 
packages and enhancements for the current capabili- 
ty. “Designers can expect to have software to sug- 
gest better ways to simulate their circuit,” says Robin 
L. Steele, NCR’s senior principal engineer for the 
product. “For example, certain state machines should 
be simulated on both edges of a clock to determine if 
problems are created when the clock shifts phases.” 

The industry can also expect tools to provide advice 
on better implementation of circuit function. But the 
job of the tool suppliers will be difficult, because the 
kind of expert system needed to advise on how to 
make a better circuit function faces the problem of 
understanding what a circuit is supposed to do, work- 
ing only from the information it can derive from a 
netlist. “For example, software can be written that 
can analyze a circuit and recognize a bank of flip-flops 
and NAND gates and deduce from this that it has 
come upon a counter,” says Steele. “But what kind of 
counter is it—a ripple counter, an up/down counter?”’ 


NEW SOFTWARE IS NEEDED 


The software can’t make this kind of decision by 
examining connectivity and circuit components. “New 
heuristics need to be developed to help make this 
determination,’ Steele says. “We could ask the de- 
signer to explain to the software what kind of counter 
it is, but we’re trying to minimize the amount of work 
the designer must perform to achieve the analysis. 
The other side of this problem, of course, is that if 
you ask the designer, he may be mistaken, so it is 
best for the tool to extract the information itself.” 

Projects are under way at NCR to develop expert 
systems that can help devise a heuristic procedure for 
partitioning a design in preplanning a layout. One 
such project at NCR may be combined with the Design 
Adviser, according to Daniel Ellsworth, NCR’s manag- 
er of advanced development strategy. “With each new 
generation of tools and process technology there is a 
limit where the state of the art in tools breaks down, 
and a large design has to be broken down into smaller 
units that the tools can handle,’ Ellsworth says. 
“That is when a tool to improve partitioning becomes 
important.” 

Performance evaluation and improvement is anoth- 
er aspect of the design process needing expert help. 
Already available is the capability of making speed 
and area tradeoffs for buffering and excessive fan- 
out. This capability draws on a technique called logic- 
chain analysis and local transformation, in which the 
tool analyzes a collection of logic circuits—a logic 
chain—and suggests changes to them—a local trans- 
formation—that improve their design. For example, it 
might tell the designer a gate in the design might 
need higher output current drivers to provide a better 
signal level to the gates it drives. 

Tools to perform logic minimization are available 
from companies such as Optimal Solutions Inc., the 





THE DEMAND GROWS FOR ANALOG SIMULATION TOOLS 
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General Electric Co. spinoff in Research Triangle 
Park, N.C., and VLSI Technologies. Future genera- 
tions of tools, however, will be more extensive in their 
capability. They will probably resemble the intelligent 
compiler introduced by Silicon Compiler Systems 
Corp. of San Jose, Calif. [Hlectronics, April 30, 1987, 
p. 54]. “While logic-minimization tools attempt to opti- 
mize a design for one of two variables (speed and 
area), an intelligent tool will optimize a design for 
functional, performance, and physical-layout con- 
straints set by the designer,’ says Philip Kaufman, 
chairman and chief executive officer at SCSC. 

While tool suppliers have been raising the intelli- 
gence of tools to perform digital design, they have not 
built equally powerful tools—especially analog simula- 
tors—for mixed analog and digital circuit design. By 
1990, 39% of semicustom designs will have analog 
functions, according to Cindy Thames at the Technol- 
ogy Research Group. Moreover, the analog simulation 
market is no small niche either. The total analog simu- 
lation market for 1987 will be about $65 million, with 
projected growth to $80 million in 1988, $120 million in 
1989, $170 million in 1990, and $210 million in 1991, 
says Kevin Walsh, vice president of marketing at 
Electrical Engineering Software, a San Jose, Calif, 
company that offers an analog simulator. Further- 
more, he says that only 10% of CAE work stations are 
currently using analog design tools. 

“The product everyone in this market is waiting for 
is a true mixed-signal analog and digital simulator,” 
says Walsh. Most tools for mixed circuits actually use 
dual simulators. For example, Viewlogic Systems Inc. 
of Marlboro, Mass., uses its own 28-state logic simula- 
tor, Viewsim, to perform digital simulation, and uses 
the PSpice analog simulator from MicroSim Corp. of 
Laguna Hills, Calif., to simulate analog components. 
The two tools work concurrently. Sierra Semiconduc- 
tor Corp. of San Jose, Calif., was heralded as having 
the first behavioral simulator to allow both analog 
and digital functions on an IC to be simulated together 
[Electronics, October 16, 1986, p. 60]. 

“The problem with mixed-signal simulation is that it 
combines a logic simulator with a Spice simulator,” 
says Prabhu Goel, president and chief executive offi- 
cer of Gateway Design Automation Corp. of West- 
ford, Mass. “Spice is too slow to perform significant 
mixed-mode simulation.” The limited mixed-mode sim- 
ulation today cannot handle components more com- 
plex than digital-to-analog converter, analog-to-digital 
converters, operational amplifiers, comparators, and 
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so on. Moreover, today’s mixed-mode simulators can- 


not handle closed feedback loops involving only ana- 
log components. Goel believes that the required solu- 
tion is an analog simulator that provides behavioral- 
and transistor-level analog models somehow married 
to a good logic simulator. One company which already 
has such an analog simulator, called Saber, is Analo- 
gy Inc. of Beaverton, Ore. [Electronics, Oct. 30, 1986, 
p. 80]. “Saber is the first analog simulator with full- 
time domain modeling,” says Larry Jacobs, president 
of the company. “This capability is a requisite for 
building a true mixed analog-digital simulator.” 

Besides being able to perform true mixed analog 
and digital simulation, another bottleneck is the difh- 
culty in rapidly creating test programs for designs 
going into production. The obvious solution is to im- 
prove the design-to-test link. But for very complex 
ASICs and pe boards, the availability of the designer’s 
test patterns does not guarantee that a manufactur- 
ing test can be developed to find every possible error 
condition for a chip or board. The next two years 
should see the advent of solutions to this problem. 

One solution being considered is adding special cir- 
cuits to an ASIC device to guarantee that every node 
in the chip can “toggle’—change from 1 to 0 and 
back. Another solution creates the test patterns need- 
ed to test a chip or board, but it encourages the 
addition of scan-path circuits in the designs. 

One man who makes a case for the first alternative 
is John Conover, director of engineering at SMOS Sys- 
tems Inc., an ASIC foundry in San Jose, Calif. “One 
way of automatically increasing fault coverage is to 
use a cross-checking technique,” he says. The cross- 
checking scheme resembles an x-y matrix overlaid on 
the interconnect layers of an ASIC. Nodes fall on junc- 
tions of the matrix’s x and y intercepts. A tester can 
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TIME-DOMAIN MODEL. Saber allows designers to describe behavior as a function of time as well 


address every node on the chip by selecting the cor- 
rect x and y lines of the matrix. By monitoring each 
node while the logic simulator’s stimulus patterns are 
applied to the chip’s input/output pins, the tester can 
determine that the node changed in response to an 
input stimulus. Without some way of monitoring 
nodes inside the chip, the test engineer must write 
stimulus patterns that produce responses on the chip’s 
input/output pins, indicating that each node inside the 
chip changes states. 

“We experimented with the scheme and found that 
adding the testability circuits increases die size by 
around 5%,’ Conover says. “The big advantage, how- 
ever, to this technique is that there is no need to run 
a fault simulation because the tester can address any 
node on the chip.” This is no small advantage on 
devices with over 20,000 gates, where writing test 
patterns to toggle every node can take a lot of time. 

Critics of this approach charge that toggling nodes 
are not true indicators that a circuit is functionally 
operational. To detect a failure at a node, Goel be- 
lieves, the test system must be able to determine that 
a pulse condition on one node can propagate to some 
point farther along in a signal path. Scan paths re- 
duce the complexity of test-pattern development and 
cut back the computer time required to perform com- 
plete fault simulations. In addition, “they automate 
some test-vector generation inside of the chip to pro- 
vide fault coverage above 90% with no additional re- 
quirement of the designer,’ Goel explains. ‘To 
achieve this fault coverage, the designer has to give 
up between 4% and 20% of the chip area.” 

Fault simulation has made a major leap forward in 
adopting a probabilistic algorithm, a trend that bodes 
well. There are three types of fault-simulator algo- 
rithms common in use today: deterministic, statistical, 
and probabilistic. 

The first is the most thorough, but 
also the most compute-intensive. The 
second cuts compute time signifi- 
cantly but does not provide the accu- 
racy of the deterministic method. 

The newer probabilistic algo- 
rithm is based on the so-called Ste- 
fan Algorithm. Companies now of- 
fering this algorithm are Gateway 
Designs and Caedent Corp. of Colo- 
rado Springs, Colo., which Mentor 
Graphics Corp. of Beaverton, Ore. 
purchased. These new fault simula- 
tors execute 100 times faster than 
a deterministic algorithm, yet are 
within 2% of the accuracy of a de- 
terministic algorithm. And, unlike a 
deterministic simulator, which tells 
a designer only the percentage of 
the nodes tested, a_ probabilistic- 
based simulator also tells the de- 
signer where in the design he can 
find the untested nodes, so that he 
can create more patterns that will 
test them. 


Jonah McLeod 
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-Afew more fast, fast 
§} reasons fo call for our 
i new databook: 


Fi 1. New 64K SRAM. 25ns. Seven configura- 
é ~ tions—including bit-wide, nibble-wide, byte- 
Fig) wide, separate I/O, and all with low, low, power. 
‘#1 Aslowas 50 mA active at 45ns. 
2. New 128K Reprogrammable PROM. 45 ns. 
100 mA active, 30 mA standby. 
3. New 64 x 9 and 64 x 8 FIFOs. 35 MHz. 
Virtually no bubble through. Cascadeable. 
4, Fastest 22V10 Reprogrammable PLD. 25ns. 
55 mA. And we have the board to turn your PC 
into a PLD/PROM programmer, too! 
5. High speed CMOS SRAM. 
6. High speed CMOS PROM. 
1 7. High speed CMOS PLD. 
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-800-423-4440 (In CA), Ask for Dept. C60 
2) 2-672-2220 (In Europe) 
16) 475-3922 (In Canada) 
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TEST & MEASUREMENT 








n test and measuring equip- 

ment, changes aren’t as Sweep- 

ling as those shaping semicon- 

ductors and computers. But the 
factors that affect instruments are 
numerous and complex, and the re- 
sults, although taking longer to ar- 
rive, are no less dramatic. 

Changing technology is one key 
force, most notably in the inexora- 
ble shift to digital instruments. 
Changing test requirements are an- 
other crucial factor, one affecting 
every application area. In fields 
ranging from research, design, and 
development to manufacturing, en- 
gineers are turning to computer- 
automated testing and to automat- 
ed measurements so they can handle the voluminous 
data being generated. 

There is a growing demand in almost all testing 
segments for greater functionality, ease of use, and 
increased modularity. This move is feeding a drive for 
standardization, at least in buses, as the capabilities 
of test and measurement equipment diversify: more 
and more functionality is being added, and at the 
same time ATE gear is becoming more narrowly fo- 
cused, growing more application-specific. 

If there is one word that touches all test bases, it is 
“digital.” All the classical measuring instruments— 
oscilloscopes, multimeters, signal 


Coming Soon 


e A lot more digital instruments, 
including oscilloscopes with 
bandwidths better than 20 GHz 


e Tools that can test chips and 
boards, as well as systems that 
link engineering to manufacturing 


e Computer-aided testers that 
can find faults in designs, 
components, or processes 





THE DIGITAL TAKEOVER PICKS UP SPEED 


Engineers working on CAE systems 
need to simulate and verify their 
designs. For that purpose, digital 
instrumentation is a natural. Re- 
duced to essentials, CAE designs are 
little more than logic 1s and 0s— 
fodder for equipment like the new 
Tektronix DAS 9200 digital analysis 
system or Hewlett-Packard Co.’s 
16500A logic analysis system. Both 
of these can tackle chips, boards, or 
systems, and both can close the de- 
sign loop, linking engineering and 
manufacturing. 

The net benefit of such digital 
instrumentation is productivity. De- 
sign time gets shorter. The first de- 
sign works—at least, that’s the 
goal—so chips and boards get to manufacturing soon- 
er. With CAE-to-ATE links, products get tested better 
and faster. Better-quality products reach the market 
faster and cost less. 

The push to digital is related to the equally strong 
drive for computer-aided testing, a subset of computer- 
integrated manufacturing. “Manufacturing is the hot- 
test test area today, with the greatest needs and the 
biggest shifts,” says Frank Hermance, general manager 
for laboratory instruments at Tektronix Inc. in Beaver- 
ton, Ore. And that’s particularly true in the U.S., says 
John Battin, president and chief operating officer of 


sources—went digital long ago. Ana-  [ pigiTaL OSCILLOSCOPES ARE TAKING OVER 


log instruments still dominate in 
sheer numbers, offer the best per- 
formance in most measuring catego- 
ries, and carry lower price tags, but 
that will soon change. Galin Wam- 
peter, president of Prime Data, a 
market-research firm in San Jose, 
Calif., says that sales of digital 
scopes, for example, are growing at 
a 22% rate, compared with only 2% 
for analog and 10% for instruments 
in general. By 1991, digital scopes 
will hold the larger share of the mar- 
ket for the first time (see chart). 
Digital performance is gaining, too. 
The analog scope is holding at 1-GHz 
best bandwidth; the digital version 
has hit 20 GHz, and keeps climbing. 

The shift to digital is caught up in 
the movement toward computer-aid- 
ed engineering and manufacturing. 


WORLDWIDE SALES ($ MILLIONS) 
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Wavetek in San Diego, Calif. There is a driving force to 
get quality and yields up and that is changing the test 
equipment going into factories, he says. 

Computer-aided testing, or CAT, combines instru- 
ments in various forms—modular, rack-and-stack, on- 
a-card—with computer hardware, including displays, 
keyboards, peripherals, input/output devices, and the 
like, plus software—operating systems, networking, 
graphics, windows, libraries, applications, and so on. 
The target is to find faults in design, components, or 
manufacturing, the major offender in the shipping of 
defective products. CAT’s payoff is simple: potentially 
huge savings in costs that can be passed on to the 
customer, with enough left over to provide a comfort- 
able profit margin. 

To a vendor, then, CAT can mean survival in the 
world marketplace; to a customer, it means a better- 
quality, affordable product. Says Ned Barnholt, gener- 
al manager of Hewlett-Packard’s electronic mstru- 
ments group: “The way to reduce costs and improve 
manufacturing productivity is by improving quality, 
eliminating scrap and rework, getting it to work the 
first time. To do that calls for information and mea- 
surements—about what is happening out there on the 


production floor, the quality levels, the yields, the 


specification margins. Only then can better decisions 
be made on how to reduce costs. CAT as part of a CIM 
network will automate those measurements, provide 
the front-end data collection that can be fed back to an 
information-management system on a factory floor.” 
Barnholt says that users not only want easily inte- 
grated instruments with high measurement through- 
put, but those that can be tailored for specific applica- 
tions. Two ways to do that, he says, are with software 


DIGITAL TAKEOVER. Digitizing scopes, like the 11000 aie from 
Tektronix, are destined to become the workhorse of the future. 
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and modularity. He predicts more powerful software 
tailored for the job, as does Bill Terry, executive vice 
president for HP’s measurement-systems sector. ‘“En- 
gineers want application software for test automa- 
tion,’ Terry says. “Even though they now have high- 
er-level languages, they find test-automation tools still 
too hard to use.” 

Terry sees modularity as one way of satisfying 
requests for more functionality, especially among the 
military and its prime contractors. “People want mod- 
ular instruments because they perceive they can 
spend less and get smaller instruments. Our job is to 
meet those perceived needs, but sometimes it’s a little 
tough because modularity doesn’t always save mon- 

ey—it can cost more.’ 


A MODULAR STANDARD 


Nevertheless, modularity can offer standardiza- 
tion—something universally desired these days—and 
HP has teamed up with Tektronix, Wavetek, Racal- 
Dana Instruments, and Colorado Data Systems to pro- 
pose a modular standard for instruments on a card. 
Based on a VMEbus extension called the VXIbus, the 
proposed standard is now under consideration by an 
IEEE committee. It will establish protocols, intercon- 
nections, a backplane and chassis, and printed-circuit- 
board design for the VXIbus. 

Tektronix’s Hermance sees the VXIbus as the an- 
swer to the limitations of the GPIB standard with 
respect to speed and the number of instruments ac- 
commodated. But Terry emphatically states that the 
GPIB will not die. It has some deficiencies, he admits, 
but thinks those could be cured through an evolution- 
ary standards process. He delineates the differences 
between the origins of the two buses: GPIB “was a 
self-invented HP contribution. We didn’t go out and do 
a lot of work with users on whether they thought it 
was a good idea. We invented it, sprung it on the 
world, and people said, ‘boy, that’s a good idea.’ That 
is not how VXIbus got started, though. Users said, ‘we 
want instruments on a card and a standardized back- 
plane. Why not start with VME? That’s as good as 
anything. Industry leaders said, ‘We hear you. We’d 
better get cracking here.’ ”’ 

The future of the VXIbus probably depends on 
whether or not it emerges as an IEEE standard. Wave- 
tek’s Battin predicts that “the VxIbus will happen, but 
more slowly than some people would expect. An IEEE- 
approved standard takes more than a few weeks, and 
you never know what questions they will come up 
with.” Prime Data’s Wampeter states flatly: “Within 
10 years, instruments on a card will hold 20% of the 
market, but GPIB-based systems will reserve a place 
by interfacing to VXIbus subsystems.” 

If modularity doesn’t save money, it does let users 
put together lots of functions under one roof. Instru- 
ment vendors have been doing that for some time in 
stand-alone benchtop and other equipment, but the 
effort is escalating as “functionality” becomes the 
watchword in the customer’s test lexicon. One of the 
best recent examples is the Tektronix 11000-series an- 
alog and digitizing oscilloscopes, members of which 
include counter-timers, display up to eight channels of 
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information, and make 
highly accurate frequency 
and time measurements not 
usually expected of oscillo- 
scopes. Another trendset- 
ter, HP’s 16500A logic anal- 
ysis system, attacks digital 
measurements with up to 
400 general-purpose chan- 
nels and 80 1-GHz timing 
channels, backed by a 204- 
channel, 50-Mbit/s pattern 
generator and an &-channel 
400-Msample/s digitizing 
oscilloscope. 

With all this firepower, 
one would expect front panels bristling with buttons 
and knobs. Yet both the HP and Tektronix boxes are 
surprisingly bare of controls. Instead, Tektronix has 
gone to touch screens, pop-up menus and icons, and to 
nondedicated spin knobs, which change personality at 
a user’s request and so control more than one instru- 
ment parameter. HP has done the same in its analysis 
system and thrown in color displays to boot. 

In fact, the human interface is receiving consider- 

able attention industry wide. Internal microproces- 
sors, chip memories, software and “soft” keys, digital 
functions, touch technology, and other new techniques 
are all teaming up to replace the old hard-wired con- 
trols and buttons. 





HP’s 16500A logic-analysis system are instruments’ new look. 


When a test-equipment 
vendor adds functionality, 
he is really taking a step 
toward greater specificity. 
In the last few years, those 
making measurements or 
involved in product testing 
have pushed for turnkey 
solutions, equipment dedi- 
cated to specific test tasks. 
By and large, vendors have 
responded. Communications 
gear, memories, power sup- 
plies, operational amplifi- 
ers, and other analog func- 
tions, for example, all have 
dedicated testers, and that trend will continue. 

But specificity poses a problem for vendors, who 
would like to reach as wide an audience as possible 
with a particular test product. Especially with CAT 
systems, for which vendors must address the issue of 
which platform or which operating system to adapt, a 
vendor must decide which level of functionality to 
provide. That is, should the system be a set of tools, 
with which the user shapes his exact testing needs, or 
should it be a complete turnkey product? Hermance 
says that Tektronix is moving toward partial applica- 
tions solutions, those that are not full turnkey sys- 
tems. Others are doing the same, as instrument 
watchers in 1988 will confirm. Stan Runyon 


CONSUMER | 








ew technology will hit the 
consumer-electronics mar- 
ketplace next year, in the 
form of visibly improved 
TV receivers and video cassette re- 
corders. And digital audio tape 
equipment is likely to start appear- 
ing in the U.S. whether or not the 
controversy over copying prerecord- 
ed material is resolved. 

Japan is marching steadily along 
toward its vision of high-definition 
TV, taking carefully planned interme- 
diate steps, and has proposed a for- 
mat for HDTV as an international standard. HDTV 1s 
several years away, but the first moves will be to new 
types of digital TV sets compatible with current broad- 
cast standards but providing a higher-resolution, clearer 
picture. These sets should hit Japanese and U.S. mar- 
kets next year. 

In the U.S., the National Association of Broadcasters 
will be working next year on techniques that could be 





Coming Soon 


e The first improved-definition 
TV receivers, which claim 


up to 40% better resolution 


e A “super” home-video format 
producing better images than 
most professional systems 





AT LAST, THE TV PICTURE GETS SHARPER 


used to broadcast HDTV signals like 
those proposed by Japan, signals 
which do not fit in a standard 6-MHz- 
wide TV channel. But the U.S. is not 
ready to settle on an HDTV standard; 
consideration will be given, for ex- 
ample, to a competing proposal re- 
cently made by General Electric 
Co.’s NBC and RCA subsidiaries. 
There is resistance to the Japanese 
HDTV standard proposal in Europe, 
as well, primarily from set makers 
who fear further Japanese inroads. 

The Japanese, however, aren’t 
waiting for the standards-making process to catch up 
with technology: they want to find outlets for the better 
TV sets, VCRs, and cameras they now know how to 
make. They are building equipment for new formats 
that will allow home-video buffs to make recordings 
with resolution and quality superior to the tapes made 
by most professional video systems. 

Japanese and European builders of audio equipment 
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are also pushing ahead with plans for digital-audio-tape 
products. But DAT faces legal obstacles in the U.S:: 
Congress has a bill before it that would force DAT- 
equipment makers to install a chip to prevent users 
from making copies of prerecorded material. The bill is 
expected to come to a vote before the end of the year. 

The two intermediate steps that the Japanese have 
planned leading up to HDTV are called Improved-Defini- 
tion TV and Enhanced-Definition TV. IDTV is almost 
here, however: set makers may have IDTV sets on the 
market as soon as next year, and since they work from 
the signal now standard in both countries, they should 
appear in the U.S. soon afterward. EDTV broadcasts are 
scheduled to begin in Japan in 1989, but may not be 
implemented outside of that nation. 

IDTV uses digital techniques—field memories and mo- 
tion-detection and image-processing circuits, for exam- 
ple—to improve picture quality substantially, boosting 
resolution by 30% to 40% and implementing 60-Hz nonin- 
terlaced scanning on the screen. It offers cleaner color, 
enhanced outlines within the image, and fixes defects 
like interline flicker and dot crawl. NEC Corp. is starting 
to market chip sets and has shown a prototype TV, so 
competitors won't be far behind. 

The world outside Japan may ignore EDTV, which 
boosts picture quality even more than IDTV through a 
new broadcast standard compatible with current TV sets 
and channel allocations. But U.S. and European stan- 
dards makers are working on the big jump, anticipated 
for the early to mid 1990s: the move to HDTV, or some- 
thing like it. HDTV as defined in Japan is incompatible 
with the current standards. So it requires new sets and 
new broadcast equipment—and it will require new chan- 
nel allocations because no way has been found to fit the 
signal into a 6-MHz Tv-channel slot. 

The Japan Broadcasting Co. (NHK) has defined a for- 
mat with 1,125 scan lines and an aspect ratio wider for a 
given height than the current standard. The Internation- 
al Radio Consultative Committee is considering a pro- 
posal for its use as a studio-recording standard, but it 
hasn’t been accepted yet even at that level. 

In the U.S., NAB has set up the Advanced Television 





WE NEED SPACE. [he National Association of Broadcasters demonstrates high-definition TV to 
Congress, pointing out that HDTV signals do not fit into current 6-MHz channels. 


Systems Commitee in Washington, 
DC., to develop an advanced-TV 
standard suitable for delivery over 
all media, including cable, satellite, 
and terrestrial broadcast, says its di- 
rector, Benjamin Crutchfield. The 
big problem is availability of spec- 
, | trum space for terrestrial broad- 
casts. NAB sees uhf as the most logi- 
cal place for HDTV, if that is to be 
the new standard, so it has been lob- 
bying at the Federal Communica- 
tions Commission to prevent alloca- 
tion of uhf space to land-mobile uses. 
The FCC has issued a Notice of In- 
quiry on Advanced TV Systems to 
look at a variety of methods for im- 
proving TV pictures, including HDTV. 

NAB demonstrated HDTV to Con- 
gress earlier this year in an experi- 
mental broadcast that used the sig- 
nal-compression technique developed by NHK, a sys- 
tem called MUSE (multiple sub-Nyquist sampling en- 
coding). MUSE is considered the most advanced but 
requires 8 MHz of bandwidth. This month the NAB will 
begin tests of broadcast techniques that split the sig- 
nal into two so that existing channel allocations can 
be used for HDTV. This causes some sticky problems, 
such as selective fading and timing differences be- 
tween the two channels. Crutchfield expects these 
tests to take about a year. “Then we’ll move into 
conducting tests of specific HDTV systems,” with 
broadcasting tests beginning in 1989, he says. 

The FCC’s Notice of Inquiry has just smoked NBC’s 
entry out of the secrecy of the lab. NBC calls it Ad- 
vanced Compatible TV; it is to have 1,050 scan lines, a 
257 wider screen, and a broadcast signal compatible 
with existing sets. Furthermore, NBC claims its system 
will work within the 6-MHz channels now used, although 
the system has not been proven in the field. The system 
has only been simulated, despite $45 million spent by 
NBC over a 10-year development period. NBC promises 
demonstrations and progress reports soon. 

Self-contained video-recording systems, including 
cameras, VCRs, and monitors, need not wait for new 
broadcast standards. Jvc, Matsushita, Hitachi, and 
Sharp have adopted an improved format for such sys- 
tems, called SVHS, that boosts sean-line resolution 
about 60% over VHS VCRs. SVHS is expected to stimu- 
late the market for larger picture tubes, with diagonal 
measurements of 80 or 40 in. Sony Corp., has devel- 
oped a Beta format with even higher resolution and 
has built a 45-in. picture tube. 

Sony is also jumping into the DAT market—in Eu- 
rope and Japan, at least—with a portable machine, 
starting in December. Matsushita, too, has announced 
plans to start marketing a portable-DAT system in 
Japan in November. And one U.S. company, Marantz 
Co. of Chatsworth, Calif., says it will enter the U.S. 
market with a DAT machine early next year despite 
the anticopying controversy. —Jeremy Young 
Additional reporting by Charles L. Cohen and Wesley R. 
Iversen 
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Start solving your design 
problems today! 

Gould offers two powerful 
tools to help the digital design 
engineer track down and elimi- 
nate intermittent failures. Used 
separately or teamed together 
with sophisticated triggering, 
they provide the power to 
resolve design problems. 


The K450B Logic Analyzer, 
with 80 channels at 1OOMHz or 
40 channels at 200MHz, gives 
you an overview of the whole 
system so that individual 
glitches or timing errors can 
be located. 





Using the 4070 Digital Storage 
Oscilloscope, with 2 or 4 chan- 
nels at 400 Megasamples per 
second, you can capture the 
analog details of the waveform 
and find noise transients or 
race conditions which can be 
the source of the failure. 


Put Gould on your design team 
with our special combination 
offer on scopes and analyzers. 
Call 1-800-GOULD-10 or write 
to Gould Inc., Test & Measure- 
ment Group, 19050 Pruneridge 
Ave., Cupertino, CA 95014. 








K450B LA 


80 channels all @ 100MHz/ 
40 channels @ 200MHz 


4070 DSO 


2 or 4 channels @ 400MS/s 
(400 Megasamples/sec.) 











































































































































































































































































































Built-in disk drive 


Builtsin 4 color screen plotter 


=" GOULD 
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JAPAN LAUNCHES INTO A NEW ERA 
IN REMOTE SENSING. 








apan’'s first Marine Observation 

Satellite- 1 (MOS-1) is now circling 

around the globe, covering its 

entire surface in 17 days from 
909km up in space. 

With three sensors aboard, the 
new remote sensing satellite beams 
back an enormous volume of data 
on diverse aspects of the sea, land 
and atmosphere. One of the sensors, 
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MESSR (Multispectral Electronic 
self-Scanning Radiometer) senses 
colors of the sea and land, and 
recognizes surface features 50m by 
50m, utilizing CCD (Charge-Coupled 
Device) image sensing devices. 

The MOS-] is expected to contribute 
greatly to fishery, agriculture, 
forestry, resources finding and en- 
vironment preservation worldwide. 


As the prime contractor to the 
National Space Development Agency 
of Japan (NASDA), NEC was engaged 
in system design, system integration 
and manufacture of key subsystems 
including major bus subsystems, 
the MESSR sensor, the DCS (Data 
Collection System) repeater, ground 
receiving system and image data 
processing system. 

With more than 30 years of experi- 
ence in space development, NEC has 
been involved, as a prime contractor 
or system integrator, in 23 of the 37 
satellites placed in space by Japan. 
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DIGITALIZATION 


NEW CCD CAMERA 





EXPANDS 


STOPS ACTION 





IN LATIN AMERICA. 


~ ELECTRONICALLY. 








a global ISDN, telecom authorities 

in Latin America are stepping up 
heir digital network programs. 

Telecomunicacées Brasileiras S.A. 
ecently awarded NEC do Brasil S.A. 


| n keeping with the ultimate goal of 


he trend in color cameras for © 
broadcast use is irrevocably 


‘solid-state’. CCD cameras are 
more compact, dependable and 
durable than tube types and have no 
comet tails and burn-in when shoot- 


ing extremely bright objects. 

On top of these inherent benefits, 
NEC's new SP-3A CCD Color Camera 
has an exclusive feature—the elec- 
tronic shutter for fast action. 
As conventional cameras 
capture images at a shutter 
speed equivalent 
to 1/60th of 


i giant order for state-of-the-art digital 
>quipment. It includes NEAX61 digital 
switching systems (360,000 lines), 5GHz 
40M-bit digital microwave communica- 
ion equipment (1,800 sets), fiber optic 
-ommunication equipment (200 sets) 
and PCM transmission equipment 

1,300 sets). Most of the systems are 

o be produced locally with delivery 


starting this year. a second, 
Meanwhile, EmpresaNacionalde fast-moving 4™ 

Telecomunicaciones, Argentina has objectsare ~~ 

awarded PECOM-NEC S.A. a contract blurred in 

‘or NEAX61 digital switches (300,000 slow or 


ines) and PCM transmission equip- 

ment to be installed in the metropoli- 
‘an and northern areas of Argentina. 
Local production is scheduled to {| to 
begin soon. In 1982 NEC constructed y ie Scr we 
a 320-km fiber optic digital telephone , | | 
system, interconnecting 6 tandem "a 
exchanges and 60 telephone offices = 
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Computers and Communications 


still playback on VTR. To remedy 
this problem, our SP-3A stops the 
action electronically at 1/60th to 
1/2000th of a second, offering pre- 
cise, clear-cut images. 

The SP-3A uses 3 new CCD chips 
that are anti-smear and -blooming— 
two for the green channel and one 
for the combined red/blue channel. 
This dual green system provides 
much higher resolution and sensi- 
tivity than the conventionally- 
structured RGB system. 

The new CCD camera displays 
widespread versatility. Besides 
standalone use it forms an efficient 
shoot/record system with integral 
Betacam, MII or 8mm-format 
VTRs. Options are available 

. for multi-core or 
trlax remote control. 
am .m@ #é£Users’ accept- 

| = ance of this versa- 
tile new camera 
has been remark 
able. NBC, amajor US. 
TV network, recently 
sealed a five-year con- 
tract to purchase the 
SP-3A for electronic 
news gathering. 

A PAL version of NEC's CCD color 
camera offering broadcast quality 
will also be released. 





in the metropolitan area. 
NEC is also contributing to the 





0-year telecom digitalization project 
by Compafifa Andénima Nacional 
Teléfonos de Venezuela by supplying 
NEAX6] digital switches to 97 exchang- 
es in Maracaibo, Puerto La Cruz, and 
other important areas. For intercon- 
nection of these exchanges NEC will 
supply a 200-km fiber optic communi- 
cation system. 

As one of the world’s leading suppli- 
ers of digital exchanges, microwave 
and fiber optic systems, NEC is helping 
to further the digital revolution through- 
out the world. 


silicon logic LSIs is rapidly ac- 

celerating. NEC's new ECL-4 
gate arrays are the swiftest in the 
world with a 100ps basic gate delay 
or 220ps fully loaded. 

Combining unprecedented speed 
and flexibility, the ECL-4 family in- 
cludes the »PB6312 with 1,200 gates 
(400 Full-adders) and the pPB6303 
with 600 gates (200 Full-adders). 

Both offer 100K or 10OKH interface 
options and ample 1/O up to 108 pins. 


T he performance of high-speed 





NEC's ECL-4 gate arrays are 
available in a choice of 72- or 132-pin 
PGA packages, and operate in 
ordinary forced-air-cooling envi- 
ronments since sophisticated heat 
sinks are standard. 

NEC offers 61 internal macros 
and 331/O blocks plus complete 
CAD tools. The ECL-4 family should 
hasten the development of speed- 
oriented computers, graphic ter- 
minals, LSI testers and telecom 
equipment. 


NEC 
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Were independent now. 


Sprague is an independent company . . . again. A public 
company . . . restructured, ready, and responsive. Leaner, 
more streamlined, more flexible than ever. That’s the 
new Sprague. 

We've made these strategic moves for one reason... 
to serve you, the customer, better. The organization of 
the new Sprague makes it easier for us to respond more 
quickly to your specific needs and to changes within the 
electronics marketplace. 

With our new organization and independence we will 
stay closer to our customers. And we are driven by the 


goal to be your supplier of first choice. 

We are more flexible in design and in production 
control, more responsive in applications assistance, and 
well be even better in delivering reliable electronic 
components when and where you need them. 

The new Sprague is here . . . to serve you better and 
with the bright and promising future that our inde- 
pendence implies. For information on Sprague, write to 
Literature Service, Sprague Electric Co., P.O. Box 9102, 
Mansfield, MA 02048-9102. 
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THE MARK OF RELIABILITY 


TELECOMMUNICATIONS 








he telecommunications _in- 
dustry is working toward 
the advent of the integrated 
services digital network, the 
plan to replace the world’s analog 
telephone network with an all-digital 
net. But until that day arrives—in 
five years or so—the task is to meet 
consumer demands for ever more 
bandwidth. In the coming year, 
phone companies in the U.S. will be 
largely relying on the fast-growing 
T1 and T3 services to meet that goal. 

The 1.586-Mbits/s Tl communica- 
tions link is increasingly popular, especially now that 
its cost is competitive with the 64-Kbit/s TO link. Next 
year industry analysts expect a run on T8, which oper- 
ates at 44.746 Mbits/s and can therefore provide more 
voice- and data-communications links. Telephone com- 
panies are expected to spend $600 million on T1 and T3 
installation by 1990, up from $150 million this year, 
according to Probe Research Inc. in Morristown, N. J. 

“Phone companies sweeten the deal [for T3] by 
charging these large corporate customers a rate on 
the order of five times the normal T1 rate, but the 
customer is getting over 30 times the communications 
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BIG BAND. Video-on-demand equipment will need a lot of bandwidth, requiring extensive fiber-optic cabling. 
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SATISFYING THE NEED FOR MORE BANDWIDTH 


Coming Soon 


ISDN that will 
provide business and home us- 
ers a host of new services 


e Bandwidth requirements that 
will force vast amounts of re- 
wiring with fiber-optic cable 
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capability,’ says Philip Arst, presi- 
dent of Communications Strategies 
Inc. in Cupertino, Calif. There is 
also a market for the 6.144-Mbit/s 
T2 service, which “is. four times 
faster than the T1 link and better 
suited for the high volume of data 
being transferred,” says Richard 
LeCour of NTX Communications 
Corp. in Sunnyvale, Calif. 

These markets are being stimu- 
lated by a welter of new products, 
notably multiplexing gear, such as 
the Integrated Network Digital Ex- 
change from Network Equipment Technologies Inc. of 
Redwood City, Calif. “The user with the right multi- 
plexing equipment can get 24 voice-grade lines from 
one T1 circuit,” says analyst Michael De Santis of the 
brokerage house Alex. Brown & Sons in Baltimore. 
Another gambit is voice-compression techniques, 
whereby a single Tl line “can carry up to 90 voice 
channels,” he says. 

All of this bandwidth consumption is a foretaste of 
the day when every business and household will have 
broadband ISDN, which will run at least 150 Mbits/s, 
compared with the 64-Kbit/s of narrowband ISDN. B- 
ISDN will give business us- 
ers access to teleconfer- 
encing, large data bases, 
computer-aided-design and 
other computer files on 
demand, and so on. The 
lure for home users will 
be video on demand—the 
ability to request a video 
product from a library of 
materials—and other 
home services, such as in- 
teractive videotex and 
home-security systems. 

A major stumbling 
block is the expense of re- 
wiring subscribers with fi- 
ber-optic cable. John Holt, 
engineering manager for 
fiber-optics systems at Pa- 
cific Bell in San Francisco, 
reckons that the _ cost 
must be cut to no more 
than $3,000 to $4,000 per 
customer, compared with 
an estimated $16,000 to- 
day. —Jonah McLeod 
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n-Stop Performance. 

ly WaferScale can take your 
h-performance MPU, microcontroller, 
DSP processor past the conventional 
>ed limitations of standard EPROMs. 
th a line-up of high-density CMOS 
ROMs that make wait-states a thing of 
> past. 


SI’s patented 1.2-micron, split gate 

{OS EPROM technology makes it 
ssible to push 80286s, 80386s, 68000s, 
4S320XXs, MC56000s and similar 
ocessors tO maximum speed. 


K x 8 in 55 ns. 

eal for fast, byte-wide applications, 
SI’s 32K x 8 (WS57C256F) comes 
rough with CMOS low power, high 
eed, and fast standard programming. 


16K x 16 in 55 ns. EPROMs around. To find out more, call 
Designed for 16-bit, word-wide DSP and __ today: 800/331-1030, extension 234. 
microprocessor applications, WSI’s 16K x__ In California, call: 


16 CMOS EPROM (WS57C257) packs 800/323-3939, extension 234. 

high performance and low power into 

less board space. Selected WSI High-Performance 
EPROMs/RPROMs 


32K x 8 goes Mil-Spec in 90 ns. 
WSI's very-low-power military 32K x 8 Commercial Military 
CMOS EPROM (WS27C256F) provides 90 [LPartNo.___Speed_ Speed _ Type 


ns access time over the full military WS57C256F 55 ns 70ns 32K x 8 CMOS EPROM 
temperature range, and fast standard WS57€257 55 ns 70ns 16K x 16 CMOS EPROM 
CMOS EPROM programming. WS27C256F 90 ns 90 ns 32K x 8 CMOS EPROM 
WS57C65 55 ns 70 ns 4K x 16 CMOS EPROM 
In fact, WSI offers the broadest, fastest WS57C64F 55 ns 70 ns 8K x 8 CMOS EPROM 


family of high-performance military WS57C49 $e ns 70ns 8K x 8 CMOS RPROM 
CMOS EPROMS available. Every WSI 
CMOS EPROM can be specified for 
enlistment in military applications from 
advanced warning systems to secure 
digital communications. And WSI 


mitspee devcesareavatabiein Por Pree Seale 


WS57C49B 35 ns 45 ns 8K x 8 CMOS RPROM 
WS57043 55 ns 70 ns 4K x 8 CMOS RPROM 
WS57C191/291 45 ns 50 ns 2K x 8 CMOS RPROM 













Break some barriers of your own. 47280 Kato Road 

Whether you’re piloting commercial or Fremont, California 94538 

mil-spec, WSI can take your design (415) 656-5400 

through the performance barrier with the 

fastest fleet of high-performance CMOS RPROM is a trademark of WaferScale Integration, Inc. 
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Our new overlay spec 
means significantly greater 





jection mask aligners have 
always had the industry's 
highest throughput. Now that 
we've significantly improved 
their machine-to-machine 
overlay specification they 
may well help you shatter all 
previous records for yield 
and profitable production. 
The new—and guaranteed 
— specification is 0.3Oum. 
This degree of overlay pre- 
cision makes It possible to 
consider projection align- 
ment for critical photo levels 
that you might previously 
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profits for you. 


stepper fab line. It's a smart 
approach. And, you would 
be hard put to find a more 
practical—or effective— 
application of mix-and-match 
lithography...or a production 
strategy that offers you an 
easier way to advance your 
efforts all the way to the 
bottom line. 

Isn't it time you started 
shattering some old pro- 
duction records and setting 
a few new ones? Give us a 
call and let us demonstrate 
how. Contact: Perkin-Elmer, 


Semiconductor Equipment 
Group, 761 Main Avenue, 
Norwalk, CT 06859-0212. 


One Source. Every critical 
step of the way. 


PERKIN-ELMER 


The OSCILLOSCOPE 





that Outperforms All Others 
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LeCroy’s 9400 offers you 32K long memories, sampling rates of 100 Ms/s for transients and 5 Gs/s for repetitive signals, as well 
as extensive signal processing such as averaging, integration, differentiation, smoothing and FFT. All this with high bandwidth, 
8-bit resolution, up to +1% DC accuracy and mass storage and remote control software operating over GPIB on IBM® PCs. 





Umequaled precision, processing 
power and memory make the LeCroy 
9400 the ideal laboratory oscillo- 


scope. Now you can fit the scope 
with our new mass storage facility 
(right) and enjoy all these features in 
the field. 





Our long 32K memories let you re- 
cord waveforms with much higher 
fidelity than any other digital oscillo- 
scope. Up to 32 times higher resolu- 
tion and 100 times expansion show 
you the finest details in your signal. 
We show you more, and even when 
signal speed is unknown, or trigger 
timing is uncertain, we let you get it 
right the first time. 


The recroy. ‘9400 iS the only scope 
that includes powerful FFT spectrum 
analysis. Its FFT capability features 
sampling rates as high as 5 Gs/s and 
transform sizes as large as 25,000 
points. We also give you uniquely 
versatile signal processing in both 
time and frequency domains, includ- 
ing averaging up to 10®, smoothing, 
arithmetic, differentiation and inte- 
gration. All this without the need for 
any external computing. 





: 
oo if 
: 





ap tanaliar- tiept Aanel | me 
your time spent learning to OEeTate 
the 9400 is minimal. With its analog 
feel, high-speed processing and 
large, crisp display you'll enjoy using 
the LeCroy 9400 right from the start. 





To receive your free literature package 
simply circle the reader service card, 
or call us today for a demonstration. 
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Innovators in Instrumentation 








New! Portable mass storage sys- 
tem including LeCroy software 
and an IBM lap-top computer 
with 720 kbyte storage on floppy 
disks. On a PC-AT the same soft- 
ware provides total remote con- 
trol of up to fifteen 9400s. 


«an eascesaosnnensenuaneneanoeneis tt MOOR aS BNSC MENGE SENET ES EER STE EIEN ESOS DOTS IIE L AISLE: 


700 Chestnut Ridge Road 
Chestnut Ridge, NY 10977-6499 
Tel. (914) 578-6097 
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DATA COMMUNICATIONS 


THE DRIVE TO LINK DIVERSE SYSTEMS 


ocal-area networks have 
grown so fast and spread 
so far that the demand 
among users these days is 
for help in making sense of it all. 
“Customers want to be able to run 
different vendors’ communications 
equipment and software on the 
Same system,’ says Philip Arst, 
president of Communications Strat- 
egies Inc., Cupertino, Calif. And so 
the name of the game in 1988 will 
be multivendor interoperability. 

To meet this need, equipment 
vendors are pledging their support to the Internation- 
al Organization for Standardization’s seven-layer 
Open Systems Interconnection reference model, when- 
ever it finally comes. “Like it or not,” says Arst, “any 
communications-equipment vendor, including IBM 
Corp., that wants to sell equipment in Europe will 
have to support the OSI standard when it becomes 
available, because it will be a legal requirement.” 

The only problem is that the OSI is only partially 
implemented, even in Europe. The European stan- 
dards-setting body for communications, the CCITT, has 
so far produced protocols for each of the seven OSI 
layers, but not all of the protocols modules are com- 
pletely defined. So the collection of protocols thus far 
implemented does not provide the complete end-to-end 





solution offered by a proprietary network such as the. 


IBM’s SNA (Systems Network Architecture). 





FROM SNA TO THE OSI STANDARD 
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Coming Soon 


e Products that meet the Open 
Systems Interconnection 


model, even if it is incomplete 


e Network file systems for 
personal computers in 
local-area networks 








INFORMATION STANDARDS 
AN 
APPLICATION SUPPORT 


IBM'S SNA ISO’S OSI CCITT’S OSI 
LAYER 7 
APPLICATION APPLICATION 
LAYER 6 


ISO SESSION 


ISO TRANSPORT CLASS IV 


RS-232-C 


CABLING ALTERNATIVES 





In the U.S., most network ven- 
dors say they intend to adopt the 
OSI model, once the CCITT modules 
become complete enough to build a 
full network. In the meantime, 
though, vendors are building their 
own solutions to the problem of 
linking diverse equipment. One solu- 
tion that will see much activity in 
1988 is the network file system. 
Long a part of work-station linkups, 
the systems are just starting to ap- 
pear in personal-computer LANS. 

The application layer of the OSI 
standard isn’t fully defined yet, but it does provide for 
the network-file-system function. “The trend begin- 
ning to appear next year is for various network file 
systems to be placed on top of TCP/IP [transmission 
control protocol/internet protocol],” says Subash Bal, 
vice president of marketing for LAN maker Excelan 
Inc., San Jose, Calif. 

A network file system allows any work station on a 
network to open and use a file from any other ma- 
chine in the net. Without such a system, the user 
would have to copy the file he wanted to access from 
a distant work station to his own, an approach that 
propagates multiple copies of files each with its own 
level of revision. In the work-station arena, the Net- 
work File System (NFS) from Sun Microsystems Inc., 
Mountain View, Calif., has enough popular support 
that it is now considered a de facto standard. 

Until recently, personal-computer 
nets had no such file-sharing tech- 
nique. But with more and more per- 
sonal computers tying into work-sta- 
tion networks, the ability for a PC to 
support a network file system has 
become essential. 

There are several contenders hop- 
ing to cash in on the need for such a 
standard for PCs. Microsoft Corp. of 
Bellevue, Wash., is promoting its 
SMB, or server message-block, net- 
work file system; Novell Ine. of 
Orem, Utah is offering extensions to 
its Netware product called UNA, for 
universal network architecture; and 
Tops (previously Centram Systems 
West), a Berkeley, Calif., subsidiary 
of Sun, is promoting its TOPS system. 
Meanwhile, IBM is promising to roll 
out its own systems-applications ar- 
chitecture soon. Jonah McLeod 
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Tests Full Speed 
At Up to 50 MHz 
Across Entire Cycle. 


or the first time, you can test 
your VLSI prototype design at 
real world operating speeds. 


Thoroughly and easily. Across the 
entire cycle. Without compromise. 


Topaz is a totally-integrated ASIC 
verification system that reduces 
prototype characterization and fault 
analysis time, while offering these 
exclusive advantages: 


e Full Data Formatting to 50 MHz 
—for quick measurement of set- 
up times and propagation delays. 


e 256 I/O Channels at Speed, 
Without Multiplexing—for max- 
imum performance and flexibility. 


e Programmable Pattern Gener- 
ation to 50 MHz—for initiation 
of loops, branching and data 
control. 


ASIC design requires painstaking 
accuracy. Verifying that design has 
been neither fast nor easy. The time 
available to get today’s increasingly- 
complex ASICs to market continues 
to contract, and the price of an 
undetected error can be incredibly 
costly. ) 


With Topaz, you'll Know your 
design is right, and you'll know it 
faster. CAE-LINK™ software permits 
easy translation of simulator vectors 





_into ready-to-use test vectors. And, 


our exclusive Meta-Shmoo™ soft- 
ware allows you to quickly sweep 
voltages and times at 500ps incre- 
ments across an entire cycle, with- 
out programming. 

It acquires data with a minimum 
of effort; and its ability to do graphic 
error-bit mapping and multi-level 
triggering gives it unequalled per- 
formance in failure analysis. 

Topaz is a cost-effective solution 
to today’s high speed ASIC verifica- 
tion needs, and the even higher 
speeds you'll require tomorrow. Call 
for complete details or your per- 
sonal demonstration. 


18902 Bardeen, Irvine, CA 92715 
Phone: (714) 752-5215 

DIAL TOLL FREE 1-800-HILEVEL 
(In California 1-800-752-5215) 
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It could take six 


different systems to do 
the engineering, layout 























1... Schematic Design with Analog Analysis 2... Schematic Design with Digital Analysis 





3... PCB Layout with Manufacturing Interfaces 4... Mechanical Packaging 


and manufacturing tasks 
that the 
Intergraph 












5... Document Design _ 6... Project Management 


system does... 


And they 
wouldnt do it 
halt as well. 

settle for a ni 
solution? 


For more information or a demonstration, call 1-800-826-3515 (toll free) or 
(205) 772-2700. In Europe, call (31) 2503-66333. 
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pets PC COnmpRLBIE' systems. Our chips Sie your esis make your systems: 
- faster, more reliable, and more cost-effective. 






18M, an xT. and EGA a are cepistered trademarks of International 


‘UNITED MICROELE STRONICS ( co R 
lease contact: 
De HAUABTERS: Nuc CORPORATION ] 
3350 SCOTT, BLVD, BUILDING #57 SANTA CL 
TEL: 408-727-9239 TLX: 172730 NMC SNTA 





CCD Processing 





If you're designing Charge Coupled 
Devices (CCD’s), for visible imagers or 
infrared applications, now’s the time to 
make Orbit Semiconductor part of the 
process. Orbit supports surface- or 
buried-channel devices, 2 or 3 levels of 
polysilicon. 


Orbit’s staff technologists work in 
tandem with your design team to develop 
custom CMOS processes tailored to the 
density and complexity of your device. 
The result: high yields on die sizes of 
].5cm X 1.5cm achieved through a 
process which is as unique as your design. 
And, even though the large silicon area 
and high density of CCD’s require longer 
processing, Orbit’s manufacturing time 
may be as little as 20 working days. 


With Orbit Semiconductor, you get 
the advantage of custom processing. Plus 
a semiconductor foundry that operates 


No Waiting. 


strictly as aservice, thereby guaranteeing 
its customers of a second source which is 
non-competing. Plus Orbit’s guaranteed 
on-time delivery. 


It all adds up to the best way to save 
time and money on CCD manufacturing. 
To find out more, contact Technical 
Marketing. Orbit Semiconductor. 1230 
Bordeaux Drive. Sunnyvale, CA 94089. 
TWX 910-339-9307, FAX (408) 
747-1263. Or call (800) 331-4617, in 
California (800) 647-0222, (408) 
744-1800. 





” SEMICONDUCTOR, INC. 


A subsidiary of Orbit Instrument Corporation. 


What others promise, we guarantee. 


REGIONAL REPRESENATIVES: Long Island and North New Jersey (516)360-0940, (201)335-0680 — Northeastern U.S. (301)356-9500, (612)854-7550, (609)428-6060, (617)894-4550 
~ Western U.S. (714)253-4626, (619)741-0496, (602)996-0635, (602)293-1220, (505)888-0800, (303)530-4520 — Northern California (408)973-1890. 


INTERNATIONAL REPRESENTATIVES: U.K. and Europe Phone 44-295-61 138, Tlx 838785 TOBY G, Fax 44-295-61 130 - Scandinavian Countries Phone 46-8-7836640, Tlx 12483 ACTABS, 
Fax 46-8-653190 — Israel Phone 972-52-551313, Tlx 342541 CANER IL, Fax 972-52-543890 — Australia Phone 61-8-2235802, Tlx AA89141 UNIVAD, Fax 61-8-2240464. 
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TRYING TO KEEP UP WITH FAST-MOVING CHIPS 


he chip makers’ race to- 
ward million-gate densities, 
500 input/output pins, and 
100-MHz performance is 
driving the packaging industry to 
new performance heights. The drive 
to pack more parts and greater per- 
formance onto a chip makes it hard- 
er than ever for packagers to solve 
the interrelated problems of size, re- 
hability, and cost. These problems 
are being addressed with three ma- 
jor packaging thrusts. 

Multichip packages are easing the 
board-space quandary that sometimes results in pack- 
aging taking up to 10 times the space of the die itself. 
At the same time, such packages boost performance 
and simplify board design. Meanwhile, new printed- 
circuit-board materials are solving the cross-talk and 
noise problems that are poised to overwhelm conven- 
tional materials. Finally, the emergence of molded-plas- 
tic pin-grid arrays is cutting cost-per-pin in half com- 
pared with the price of their ceramic counterparts. 

At least six major projects are under way using 
multichip packages that bond several dice to a silicon 
substrate, connect them with lithographic techniques, 
and enclose everything in a single package that might 
be as small as 8 in. square. Multichip packages 
squeeze dazzling functionality into a smaller space by 
eliminating the packaging walls between chips. Pack- 
age-size reductions will approach 5:1 and weight re- 
ductions 4:1, industry watchers say. The technology 
holds significant promise in other 
areas as well. Since lithographic 
techniques mean that five 1-mil- 
wide interconnects can be squeezed 
into a space now allotted to the 
narrowest pc-board trace, the num- 
ber of board layers can be reduced. 
That, in turn, will cut design time 
in half. And because fewer solder 
joints will be subject to thermal 
stress, reliability will jump by a 
factor of five. 

But not before some problems 
are overcome. While failures relat- 
ed to thermal stress will be greatly 
reduced, multichip packages have a 
built-in reliability problem of their 
own. Statistically, packaging 50 de- 
vices with 99% reliability each can 
result in package reliability as low 
as 50%. The solution is using tape- 
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Coming Soon 


e Multichip packages promise 
5-to-1 space savings while 
delivering higher performance 


e Teflon-based boards, immune 
to noise and cross talk, will 
handle superchip speeds 





GROUND 
CONNECTION 


GROUND 





automated bonding to test the dice 
before inclusion in the package, 
says Robert Wright, manager of 
Interconnection Technology for 
Rockwell International Corp. at Ce- 
dar Rapids, lowa. In TAB, bare dice 
are bonded on tape with leads for 
testing. Once they pass, all but a 
nub of the lead is sheared off—just 
enough is left to bond the die to the 
silicon substrate. 

A prototype being developed at 
Rensselaer Polytechnic Institute in 
Troy, N.Y., is squeezing 11 LSI 
chips into a shirt-pocket-size package to make a minisu- 
percomputer capable of running at 125 million instruc- 
tions/s, says John McDonald, a professor in the Elec- 
trical, Computer, and Systems Department. The 3.4-by- 
3.4-em package is populated with dice fabricated by 
Tektronix Inc., Beaverton, Ore., in its advanced 1-um 
polysilicon-emitter process. The prototypes are expect- 
ed to be ready in mid-1988, but commercialization is 
“not a technology question,” says McDonald, “but a 
matter of dollars and clean rooms—making the tech- 
nology economical.” 

Already beyond the prototype stage is AT&T Bell 
Laboratories’ three-chip package implementing West- 
ern Electric’s WE82100 32-bit microprocessor and its 
companion memory-management unit and math accel- 
erator [Electronics, May 28, 1987, p. 47]. The 1.3-by-3- 
in. package will enter the market in early 1988. By 
shortening interconnections, the package eliminates 


DUAL 
DIELECTRIC 
CAPACITOR 


DOPED SILICON WAFER 


3 IN 1. Bell Labs integrates three chips—a microprocessor, math accelerator, and memory 
management unit—into a single package by bonding each circuit directly to a silicon substrate. 
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propagation delays and lets the module run at higher 
frequencies—a factor-of-three improvement over sur- 
face-mounted packaging of three separate chips for 
each function, says Charles. Bartlett, director of 
AT&T’s Advanced Packaging Design Division in Mur- 
ray Hill, N.J. Chips are solder-bumped onto substrate 
and wired into the package, a technology that allows 
assembling devices with 200 I/O pins operating up to 
100 MHz and boasting under-2-ns rise times. Other 
multichip-package players include Mosaic Systems, 
Troy, Mich.; the Semiconductor Research Corp. at Au- 
burn University, Auburn, Ala.; and Hitachi in Japan. 
While silicon-on-silicon irons out the technology 
wrinkles, the 4:1 price advantage of molded-plastic 
over ceramic pin-grid arrays should gobble up the 
high-lead count market, particularly for application- 
specific ICs. Typically, ceramic arrays cost 6c to 8¢ 
per pin, but chip makers have been willing to pay the 
price in return for power dissipations up to 10 W. 
Interconnection Solutions Inc. has changed all that 
with a new molded—not laminated—package. Because 
pins are molded into the body of the package, it’s 
equally possible to inexpensively mold in details such 
as heat sinks [Electronics, February 19, 1987, p. 89]. 

The method, based on polyimide plastic, “is a 
unique combination of existing technologies,’ says 
Bill Werther, vice president of engineering. “We treat 
the materials to get them to stick to each other and 


cure the package to reduce heat stress.” The pack- 
ages, ranging up to 400 pins in size, will be in produc- 
tion by the end of the year, says Werther. 

Of course, packaging extends beyond chips. In print- 
ed-circuit boards, materials interacting with high-perfor- 
mance components create spurious signals in the pre 
sent generation of G10 epoxy glass material. New mate- 
rials, with superior electrical properties and mechanical 
properties equal to G10, are needed, says Robert Wa- 
chob, director of marketing for Rogers Corp. 

The Rogers, Conn., company’s solution is a new mate- 
rial, RO2800, based on Teflon to which proprietary fillers 
have been added. It can handle chips with rise times as 
steep as 30 ps without generating significant noise or 
cross talk—a twentyfold improvement over standard ep- 
oxy-glass boards. Teflon’s electrical properties are well 
known and it has been used in microwave applications 
for a decade. But its 224 coefficent of thermal expan- 
sion—which made for high stress among components as 
the board warmed or cooled—has kept it from use in pe 
boards. But RO2800’s coefficient of 24 creates little 
stress on solder joints, which is important in multilayer 
boards, says Wachob. 

The material is 10 times more expensive than con- 
ventional epoxy glass, but since material accounts for 
a relatively small part of the finished board, the cost 
disadvantage diminishes when processing, shaping, 
and other aspects are included. —Jack Shandle 





CHIP PROCESSING 


‘FINE TUNING’ OPTICAL STEPPERS 


onventional photolithogra- 
phy is periodically dis- 
missed as a chip-making 
technology nearing obso- 
lescence. But it still ranks as the 
solid first choice of volume device 
makers around the world, and con- 
tinuous improvements in optically 
based machines have kept up with 
the push for density and speed, and 
the consequent move to ever-small- 
er feature sizes. 

As a result, photolithography has 
attained a longevity few would 
have predicted three years ago. At that time, it 
seemed that more exotic techniques such as electron- 
beam and X-ray lithography would have to be perfect- 
ed to break the 1-wm barrier and beyond. But in fact, 
optically based machines will be the workhorses in 
manufacturing the first submicron generation of inte- 
grated circuits that is just starting to appear. 

“We believe that in processing down from 1 to 0.5 
um, optolithography now has the ability to take us 
through the [technology] generations,” says Pallab K. 
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Coming Soon 


e Better light sources and 
trilevel resists for submicron 


optical lithography 


e Masked ion-beam tools, 
promising high throughput and 
resolution within 0.25 um 





Chatterjee, director of Texas In- 
struments Inc.’s Semiconductor 
Process and Design Center in Dal- 
las and Semiconductor Group vice 
president. A series of improve- 
ments now in sight for optical step- 
and-repeat units supports this pos- 
ture. Most of them involve fine tun- 
ing for commercial production 
many of the advances demonstrat- 
ed in the lab, consultants say. 

Adding more intense mercury 
light sources, for example, can 
push resolution ever smaller, and I- 
line steppers—whose mercury lamps have a 354-nm 
wavelength—are among the newest ways of accom- 
plishing this. Another advance is phasing in trilevel 
resists aS a replacement for single-level resists, for 
use in the highest-density areas of circuits. 

But the next step in chip processing is far from 
clear. Over the next few years, manufacturers will 
have to settle on a proven production technology that 
will handle devices fabricated with 0.5-u4m design 
rules and smaller. Major IC producers are still study- 
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ng the alternatives, and they are far from unanimous 
n making a final choice, industry analysts say. A 
favorite candidate of many observers is direct-write 
2lectron-beam lithography, which entered the lime- 
light via the Department of Defense’s Very High 
Speed Integrated Circuit program. | 

But early performance troubles with Perkin-Elmer 
Corp.’s Aeble 150, built for VHSIC Phase 2 production, 
has contributed to doubts about e-beam’s commercial 
potential. So far, direct-write e-beam has been used 
mostly for small-run gallium arsenide designs, where 
the precision advantage of the technology suits it for 
gates with dimensions down to 0.25 wm. E-beam’s 
main debit is low throughput, with resulting yield and 
cost problems. Despite the claims that Aeble 150-type 
e-beams can produce up to 30 four-in. wafers an 
hour—a figure competitive with optical steppers—in 
practice the rates have been less than 10 wafers, most 
sources agree. 

This is not a handicap with application-specific ICs, 
however, which generally are produced in low vol- 
umes and with fast turnaround times. Proponents are 
trumpeting e-beams as the next equipment of choice 
for ASICs, which could be the majority semiconductor 
type by the 1990s. But skepticism still abounds. Rich- 
ard C. Henderson, manager of the Silicon Ic Dept. at 
GMHE/Hughes Aircraft Co.’s Research Laboratories, 
is doubtful about upping yields and lowering costs. 
The problem could be solved by teaming an e-beam 
equipment supplier with a heavyweight device manu- 
facturer, “but no U.S. company is making the effort,” 
he says. His Malibu, Calif., lab, a major center of 
research into semiconductor processing, developed the 
e-beam design that became the Aeble 150. 


E-BEAMS FOR ASICS? 


Surprisingly, this downbeat assessment is echoed 
by a major e-beam supplier, Japan’s JEOL, whose $3.5 
million model 688 is a principal competitor of the simi- 
larly priced Aeble 150. “We see no e-beam sales to 
ASIC production,’ says Michael Hassel Shearer, prod- 
uct manager for e-beam and ion-beam lithography at 
JEOL’s U.S. operation in Peabody, Mass. He predicts 
that the technology will stay largely confined to spe- 
cialty production, primarily GaAs, unless a clear eco- 
nomic advantage emerges. This has not occurred even 
in Japan, where JEOL alone has installed some 25 e- 
beam units. Industry consultant Jerry D. Hutcheson 
concurs, and can spot “no dramatic new push ocur- 
ring in e-beam.” President of VLSI Research Inc. in 
San Jose, Calif., he downplays throughput as the main 
barrier. “The real killer is price,” he says. “Only the 
military or the largest ASIC manufacturer can afford 
e-beam.” | 

Market consultant Dataquest Inc., also in San Jose, 
takes a similarly restrained view, but analyst Joseph 
Grenier thinks the throughput issue “might be a 
crossable barrier if a very high-throughput machine is 
developed.”” Beyond that is another hurdle, he says, 
“which is psychological—the reluctance to change.” 
Grenier and others believe that IBM Corp.—which has 
been operating some 40 e-beam machines for years, 
primarily for fast-turnaround prototyping—could pro- 





HOW SUBMICRON LITHOGRAPHY SYSTEMS STACK UP 


MASKED ION-BEAM 
LITHOGRAPHY 


Y TR 
ey sai 10X OPTICAL 
STEPPER 


PLASMA- 
SOURCE 
X-RAY? 


7 DEEP ULTRAVIOLET 


STEP-AND-REPEAT 
X-RAY 


co 
= 
~ 
wn 
c 
tis 
a 
=< 
= 
eS 
E 
i] 
S 
= 
—_ 
pa) 
a. 
= 
o 
=~ 
oO 
co 
> 
~ 


AEBLE-150 


0.50 
EDGE RESOLUTION (um) 


SOURCE: HUGHES RESEARCH LABORATORIES 


0.75 1.00 


vide impetus to the technology. “They have vast di- 
rect-write experience and incredible capacity in the 
area, but have not chosen to share it,” says Grenier. 

The only e-beam/ASIC program of consequence has 
surfaced at European Silicon Structures, which is 
using an Aeble 150, but few details have been re- 
vealed. Perkin-Elmer’s Charles Biechler, vice presi- 
dent and general manager of the Electron Beam Tech- 
nical Division in Hayward, Calif., says the European 
concern finds an economic advantage in manufactur- 
ing 10-level CMOS devices. “We believe strongly that 
when this success becomes more visible to competi- 
tors, they are going to have no choice but to emulate 
it,’ he says. 

If not e-beam, then what other semiconductor line- 
making technologies have solid possibilities to take 
over at 0.5 ym? X-ray lithography’s chances, strong a 
few years ago, have declined sharply, particularly at 
leading U.S. research-and-design organizations, al- 
though strong efforts continue in Europe and Japan. 
TI’s Chatterjee believes that at 0.5-um and maybe 
down to 0.4-um, “the use of excimer-laser lithography 
is going to be adequate.” At Hughes Research Lab- 
oratories, John L. Bartelt says masked ion-beam lith- 
ography, invented at Hughes in 1974, offers better 
submicron resolution and higher throughput capabili- 
ty. He cites recent innovations in mask technology, 
ion optics, mask/wafer alignment, and step-and-repeat 
stages, which have resulted in a prototype system 
that demonstrates throughput of up to 60 four-in. 
wafers per hour with 0.l-um alignment and 0.1-wm 
resolution. “Masked ion-beam lithography is suitable 
for any of the process technologies, from 0.5 ym 
down to 0.25 um,” says Bartelt, manager of the Ion 
Physics Department. Hughes does not build semicon- 
ductor equipment for the commercial marketplace, but 
is considering a licensing agreement. -—Larry Waller 
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igh density surface mounting of 

leadless ceramic chip carriers has 
created new thermal and mechanical 
problems for those working on high 
reliability electronic projects. 

More and more companies are 
addressing these problems by incorpo- 
rating metal cores as thermal mount- 
ing platforms in their printed circuit 
board assemblies. The choice of metal 
laminate comes down to two: Copper- 
Clad Molybdenum 
or Copper-Clad 
Invar. Both do an 
equally good job 
of solving the 
problem of the 
coefficient of 
thermal expan- 


Leadless ceramic chip carrier 


Adhesive 


CuMoCu Metal Core Board 


keep their cool ; 








sion (CTE) mismatch between chip 
carrier and substrate. But, that’s 
where the similarity ends. 


Dissipating the heat. 
Higher packaging densities create 
higher watt densities. Dissipating this 
heat can be as critical as matching the 
CTE of an assembly. The thermal con- 
ductivity of Copper-Clad Molybdenum 
is comparable to aluminum and much 
higher than 
Copper-Clad 


Multi-layered board Invar making ita 
) 


superior heat sink. 


Compared to Cop- 
per-Clad Invar, 
Copper-Clad 
Molybdenum is 





Copper-Clad Invar 


25% more conductive in the x and \ 
axis, and 900% more conductive in 


the z axis! 
Comparison of Thermal Conductivity 
(BTUs/hr-ft F°) 
Normal Direction 
(Zaxis) 


Lateral Direction 
(X,Y Axis) 
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(13% Cu-74% Mo- 13% Cu)* 
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Copper-Clad Molybdenum 


roviding 
1echanical rigidity. 
der joint failures also can be 


Saving weight and space. 
since it is substantially stiffer and a 
better thermal conductor than Cop- 
per-Clad Invar, a Copper-Clad Molyb- 


Contact us today. 

For more information about Copper 
Clad Molybdenum, contact AMAX 
Specialty Metals Corporation at: 


used by vibration, shock, and flex- 
denum core can be thinner and lighter. 
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ceptibility is a design consideration. 
Molybdenum is only slightly paramag- 
netic (4 x 10° emu/g), whereas, Invar is 
a ferromagnetic material (100+ emu/g). 
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BARBADOS: STATE OF THE ART 
IN OFF-SHORE ELECTRONICS 


The microchip proves you can pack a lot of productive work force (both blue and 









power into a tiny soace—if you have the white collar). 

right design. Our government is pro-business and 
Barbados has the right design for your Stable. We offer excellent duty and tax 

off-shore electronics manufacturing concessions. 

facility. Our business infrastructure is already well 
We have an educated, skilled and in place and ready to work for you. 






The Barbados Industrial Develooment 
Cerporation is also ready to work for you. 
We'll sit down with you personally and 
discuss your business, analyze your needs 
and demonstrate why locating a facility in 
Barbados can increase your profits. 

Don't short-circuit opportunity. For more 
information call or write our North 
American office. 


BARBADOS INDUSTRIAL 
DEVELOPMENT CORPORATION 


800 Second Avenue, New York, N.Y. 10017 
tel: (212) 867-6420 
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Harold W. McGraw, Jr., 
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McGraw-Hill, Inc. 
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I'm a volunteer supporter of the International IESC leads the field in this kind of work. We've 
Executive Service Corps, a not-for-profit or- done over 9,000 projects in 81 countries. We 


ganization with a vital mission: could have a project that's just right for you. 
nd We send retired U.S. managers overseas For more information, send this coupon to: 
a & es p ri ce to help businesses in developing countries, Harold W. McGraw, Jr, Chairman, McGraw- 
which often respond by increasing their Hill, Inc., RO. Box 10005, Stamford, CT 


imports of U.S. goods. In fact, developing 06904-2005. 
countries consume about 40 percent of 


DISTRIBUTORS & IMPORTERS 






U.S. exports Ha dir dais encode ans an | 
NEEDED WORLDWIDE : Pre volutont lerralocenmysevedmanag ore | 
As an |ESC volunteer, you would not ram about to retire—from a U.S. com: | 





Distributors welcomed y ‘tise to accept an overseas assignment. | 
at volunteers receive expenses for 
es. but no salary 


get a salary. But you would get ex- 
penses for you and your spouse, plus 
a world of personal satisfaction. 





| 
| 
Solder Absorbing Technology Inc. | 
144 Oakland Street : 


Springfield, MA 01108 











ta International Executive Service Corps 


Mt just GoINg good It's doing good business 


Telephone: (413) 788-61 91 
Be) i ig-t-} | (800) 628-8862 
A Spirig-Company Telecopier: (413) 788-04 90 
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FACTORY AUTOMATION 





IS 1988 FINALLY THE YEAR FOR MAP? 


major swing to the 
Manufacturing Automa- 
tion Protocol has been 
forecast for years, but it 
could finally happen in 1988 when 
version 3.0 of the factory-automa- 
tion protocol is set to make its long- 
awaited appearance. 

Next year will also see a continu- 
ing march of microprocessors and 
personal computers into the factory, 
as well as software that provides 
for better parts and process track- 
ing. Expert systems will also be on 
the rise, as will more vision-guided robots, industry 
watchers predict. 

“The biggest trend in factory automation is more of 
the same,’ sums up Laura Conigliaro, an analyst at 
Prudential-Bache Capital Funding in New York. 
“Computers are getting smaller and more powerful 
and are finding their way into everything. And as 
distributed processing comes more and more into its 
own, that means everything has to get connected 
through networks.” 

Just what kind of networks those will be remains an 
open question. MAP backers hope that the debut of 
version 3.0 products late next year will help push the 
protocol off dead center. As a standard that permits 
programmable devices from multiple vendors to commu- 
nicate, eliminating so-called “islands of automation,” 
MAP holds great promise. But despite a worldwide effort 
by more than 200 companies to push the technology, 
MAP has been slow to catch on outside of General Mo- 
tors Corp., which originated the concept. 





Coming Soon 


e MAP version 3.0 products that 
may move the protocol into 


manufacturing’s mainstream 


e More automated inspection 
and test systems linked with 
the manufacturing process 








ON THE MAP. This GM plant is one of three running fully on MAP; two more will be added next year. 





“We've got a lot of clients who 
are playing around with a pilot MAP 
network, but none of them are 
planning for full-scale implementa- 
tion,’ says James C. Weinberg, a 
Chicago partner at Peat Marwick 
Main & Co., which does factory- 
automation consulting. The reason, 
he says, is “cost and the lack of 
final standards.” 

Indeed, a full-blown MAP broad- 
band network implementing all sev- 
en layers of the Open Systems In- 
terconnect architecture can cost 
anywhere from $3,000 to $15,000 per node, says Rob- 
ert S. Crowder, president of Ship Star Associates, a 
Newark, Del., network consulting firm. By contrast, a 
typical factory Ethernet installation goes for $700 to 
$800 per node, Crowder says. What’s more, MAP im- 
plementations must be done in the current 2.1 version. 
And while several vendors offer products aimed at 
easing the transition from 2.1 to version 3.0, many 
users are wary of installing a MAP net that would be 
obsolete by 1989, industry watchers say. 

The final MAP 3.0 specification is due by June, and 
backers are hoping for a quick product blitz to get 
volume moving and push prices downward. The most 
optimistic hope to see manufacturers installing MAP 
3.0 networks before 1988 is over. “I think there’s a 
good chance that by the fourth quarter of next year 
we'll have a respectable number of vendors with prod- 
ucts that can interoperate,” says Charles J. Gardner, 
an Kastman Kodak Co. executive who chairs the 
MAP/TOP Users Group Steering Committee. Others 
aren't so sure. “The real impact 
will be in 1989,” says J. Tracy 
O’Rourke, president and chief exec- 
utive officer at Allen-Bradley Co., 
Milwaukee. 

Most experts expect good news 
on other fronts. Peat Marwick’s 
Weinberg, for example, anticipates 
the increased use of automated in- 
spection and test systems that are 
linked with the manufacturing pro- 
cess to achieve adaptive process 
control. He also foresees “a big ex- 
plosion in use of expert systems in 
some areas.” Likewise, noncontact 
sensing in applications such as 
automatic bar-code parts-tracking 
systems is expected to get bigger 
play. —Wesley R. Iversen 
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THE NEW POWER IN 
RECHARGEABLE — 


ED 


Gates Energy Products has purchased 
GE’s Battery Business Department, 
making us the world’s largest source 
of sealed rechargeable batteries. 


What does this mean to you? 

That Gates is dedicated to providing 
you with the best rechargeable batteries 
in the world. 

Gates now has the technology and 
resources to offer the largest selection of 
rechargeable batteries including nickel 
cadmium, nickel hydrogen and sealed 
lead batteries-from .065Ah to 300Ah. 


Leading the technological advance- 
ments at Gates is our new GEMAX™ 
Series of nickel cadmium cells. These 
cells are providing more run time and 
maximizing power delivery in all 
product applications by incorporating 
higher capacities and lower internal 
resistance. 

As a result of GEMAX technology, 
Gates now offers the world’s highest 
capacity, production-volume Sub C 
cell at 1.4Ah (1-hour rate). And more 
advancements are on the way. 

Our commitment to supply batteries 
tailored to your specific applications ts 





yet another aspect of our determination 
to make sure that Gates batteries are 
superior. 

No other rechargeable battery com- 
pany in the world is taking such 
dramatic steps to perfect and expand 
their rechargeable battery products as 
the new Gates. It’s time you discovered 
the difference. 

For more information worldwide, 
contact one of the Gates Regional Sales 
Offices listed below. 


LEP Energy 
Lis Products 


WESTERN U.S. CENTRAL U.S. EASTERN U.S. SOUTHERN U.S. PACIFIC AND ASIAN EUROPE 

4063 Birch St. #130 2860 S. River Rd. 1 Prestige Dr. 1835 Savoy Dr. 3706 A, Shun Tak Centre Units 12/13 

Newport Beach, Suite 401 Meriden, CT 06450 Suite 200 200 Connaught Rd. Central Loomer Rd. Industrial Estate 
CA 92660 Des Plaines, IL 60018 (203) 238-6840 Atlanta, GA 30341 Hong Kong Chesterton 


g 
(714) 852-9033 (312) 827-9130 011-852-5-403073 


©1987 Gates Energy Products, Inc. 


(404) 458-8755 Newcastle-under-Lyme 
Staffs. ST5 7LB, Great Britain 


011-44-782-566525 
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ELIABLE SUPPORT | 
FOR ISDN 


urviving in the 
-complex and com- 
petitive world of 
ISDN will depend 
on vital problem- 
solving capabill- 
ties like quick 
response, quick recovery and preventiv 
checking. This requires comprehensive 
monitoring, rigorous testing and exactin 
quality control of transmission systems. 

Anritsu’s accuracy, quality and reliability 
are based on decades of experience in 
electronics, optical technology and laser 
research. Our focus Is on the advanced 
optical devices and test equipment : 
necessary for ISDN. 

Anritsu excels in optical and digital ) 

| communication test systems. We have 
shown our commitment to quick response 
to practical ISDN applications by introduc- 
ing high-resolution OTDRs, 5GHz pulse 
pattern generators, high-performance 
error rate measuring equipment for digital 
transmissions, and many more. 

Anritsu also designs industrial auto- 
mation systems, applying lasers in many 
new ways. Feedback from every area 
enables us to develop ground-breaking 
new products. 

For any network, one name provides 
the reliable support to keep it run- 


ning smoother. 
Anritsu makes you a survivor. 


os 





MP1601A 5GHz 
Pulse Pattern Generator 





Ainritsu 


ANRITSU CORPORATION 


10-27, Minamiazabu 5-chome, Minato-ku, Tokyo 106, Japan 
Phone: Tokyo 03-446-1111, Telex: 0-242-2353 ANRITU J 
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This astounding new RIV silicone sealant can be 


tack free in 3 minutes — yet Is noncorrosive! 
Its called Sil-Ace. A patented, proven ace- 


tone curing mechanism is the secret. You get the 
set up speed and excellent properties of acetoxy 
curing with the safety and unobjectionable odor 
of alkoxy. So no more hour's wait to assure 
proper coating and seal. 
You can choose from over a dozen varieties. 
Tack free time ranges from 3 minutes for 
MIL-A-46 146A Sil-Ace (flowable and non-sag) 
to & minutes for general purpose flowable. 
There are also flame retardant (UL94 V-1) 
and electrical conducting varieties. All of them 


keep over a year — without refrigeration! 
Yet with all these advantages, Sil-Ace is 


competitively priced. 
You must learn more. 


For full information— and a sample of 
Sil-Ace — write, Shin-Etsu Silicones 
of America, Attn: Mark Huffman, 
431 Amapola Ave., Torrance, 


CA 90501 Better still 
call now: (SOO) 544-1745 


Shs Stas 
Silicone 
Shin-Etsu Silicones A 
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. Why are more companies graduating to Livingston? 





Companies like Burr-Brown, Unisys, NEC, Johnson & Johnson, Ferranti and 


Apollo Computer moved to Livingston in Scotland because it’s a great place to recruit 


brain power. 


The Scots, after all, produce more graduates per capita than any other nation in 


Europe. 


And as any clever Scot will tell you, Livingston is the ideal place to live and work. 


Here in the heart of Silicon Glen, some very talented people indeed work for 


some of the worlds most forward-looking companies. 


Companies that move here, however, come not just because there is intelligent life 


in Livingston. 

They come because of financial incentives, 
including investment grants of up to 35%, rent free 
periods and European Community Assistance. 

They come because of a purpose - built high- 
technology park called Kirkton Campus that’s ready and 
waiting to receive them. 

And they come because airports, motorways and 
main-line stations are all near at hand. Edinburgh 
and Glasgow are practically on the doorstep-and from 
either city it's just a short hop to every major European 
business centre. | 

All things considered, relocating to Livingston 1s 


a very clever move indeed. 


IN THE US, send to: C Anne Robins, PO Box 345, 
Old Greenwich, CT 06870. Tel: (203) 629 3496. 

IN THE UK and EUROPE, send to: David Balfour, 
Commercial Director, Livingston Development 
Corporation, West Lothian EH54 6QA, Scotland. 

Tel: 0506 414177. 

Prove that Livingston Is the most logical location for 
my company. 

BLOCK LETTERS PLEASE 


Name 


Position 








Address 


Postcode _ 2 
A 


Telephone 


MAKE IT IN 
LIVINGSTON 
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Trademarks: 

Daisy: Daisy Systems Corp. 
Mentor: Mentor Graphics 
SDA: SDA Systems Inc. 


©1987, Harris Corporation 


Harris guarantees ASICs 
to specs after irradiation! 
(There — we put it in writing!) 


Wer re hard-liners about reliability in rad-hard ASICs. 


Hey.. .it happens to the best of 

‘em...your rad-hard ASIC 

design's first pass requires first 

tt aid! 

For better results, avoid rigid design systems 
that lock you into the wrong solution and keep 
you there. Come to Harris: nobody offers you 
more front-end flexibility. 

e Advanced rad-hard library...Primitives, 
7400 and 4000 equivalents, 80C86 
peripherals — cells and macros you can 
intermix to enhance design 

¢ Broad workstation support...Simulations 
include both pre- and post-radiation perfor- 
mance models. Our UNIX-based software 
and library are supported on Daisy™, 
Mentor™, and SDA™ design stations 





IN RAD-HARD/HI-REL, 
THE NAME IS \ 


~HARRIS 


Circle 146 on reader service card 





Gallium Arsenide - Semicustom - Custom 


Gt HARRIS 


with Silicon Compilers due soon 
e Guaranteed parametrics...Harris can 
guarantee your ASICs to specs after irradia- 
tion exceeding 1 megarad 
e Packaging options...Select from ceramic 
DIPs, chip carriers and pin grid arrays; 
screenings to Class S standards 
e More on the horizon...Soon, JEDEC func- 
tions and scan-path testability will further 
enhance your design flexibility 
So what does it all mean? More ASIC design 
options. Less design risk. For a faster time to 
market, it’s time to call Harris Custom 
Integrated Circuits Division. In U.S. phone 
1-800-4-HARRIS, Ext. 1910, or 
(305) 729-5757. In Canada: 
1-800-344-2444, Ext. 1910. 


“Now that’s a solid 
guarantee...” 





anything less.” 
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MILITARY/AEROSPACE NEWSLETTER 


AIR FORCE TO TRY AMORPHOUS-SILICON, ACTIVE-MATRIX LCD 


he Air Force wants to see if liquid-crystal displays with an active matrix of 
amorphous silicon can outperform electroluminescent displays in the rug- 
ged, portable flight-line computers that will be part of its Integrated Mainte- 
nance Information System program. The search has led to Ovonic Imaging 
Systems Inc., which will develop two 6-by-8-in. flat-panel displays for the Air 
Force Human Resources Laboratory at Wright-Patterson Air Force Base in 
Ohio. If the Troy, Mich., company meets its goals, the 640-by-480-pixel active- 
matrix displays will draw only 1 W to 1.5 W of power—roughly 3% of what a 
comparable EL display requires—while maintaining about the same resolution, 
80 pixels/in. Further, the Ovonic Imaging displays will feature a 90° viewing 
angle—compared to about 60° degrees for EL—with a 20-to-1 contrast ratio 
that is comparable to EL. IMIS is being considered for use on the next- 
generation Advanced Tactical Fighter. 5 




























| ‘EIA: : GROWTH IN DEFENSE-ELECTRONICS SPENDING IS LEVELING OFF 


he electronic content of U.S. defense work, including procurement and 
research and development, is beginning to level off after six years of fast 
and steady growth, according to the Electronics Industries Association. The 
Defense Department now spends some $53 billion, or about 40% of its 
annual budget, in these categories. In its annual 10-year forecast for the 
—defense-electronics market, the EIA predicts that this proportion will hold 
steady at or near the 40% level through 1997. Overall, EIA forecasters look 
for defense spending to decline slightly until it bottoms out in 1992. They 
expect, however, that spending will then begin to rise at about 1% a year. 
R&D funding, they say, will remain at its present peak through 1988. As for 
the Strategic Defense Initiative, the EIA says spending will stay in the $3.5 
billion to $4 billion per year range through 1997. | LU 


| CUSTOMS ADDS MORE RADAR BALLOONS TO SPOT DRUG SMUGGLERS 


he U.S. Customs Service will add half a dozen tethered radar balloons to 
the one it is now operating to spot low-flying planes and surface vessels 
smuggling drugs into the U.S. One of the new balloons will flesh out the 
coverage in the Caribbean, where a single aerostat is now stationed over 
Grand Bahama Island, while the others will be deployed over the next two 
years along the southern border of the U.S. The first will go up in early 
November from Fort Huachuca, Ariz. The new balloons, supplied by Westing- 
house Electric Corp. Defense and Electronics Systems Co. of Baltimore, cost 
$15 million each and carry a modified Westinghouse AN/TPS-63 radar at 
altitudes to 15,000 ft. Data from the radar is transmitted to Customs Service 
ground stations. L] 












































FROM THOMSON, A DIGITAL DISPLAY MAP FOR FRENCH TACTICAL AIRCRAFT 


homson-CSF is developing a high-speed digital map system for the Tacti- 
cal Combat Aircraft, the French equivalent to the U.S. Advanced Tactical 
Fighter. The system will store 150,000 square miles of mapped terrain on 9%- 
in. optical disks, offers 512-by-512-pixel full-color resolution, is powered by a 
custom microprocessor, and has a 60-Hz noninterlaced refresh rate, says 
Patrick Berniolles, an engineering manager with Thomson’s Aerospace Group 
in Issy-Les-Moulineaux, France. Called Dracar, the system is optimized for 
ground-collision avoidance, and key to that will be the next step in Thomson's 
development work: completion of a display mode that, by providing a digitized 
perspective view of the terrain, will help pilots keep their craft low to the 
ground and below enemy radar, Berniolles says. C] 
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| MILITARY/AEROSPACE NEWSLETTER 


VTI AND VITESSE TO MELD SILICON AND GALLIUM-ARSENIDE DESIGN 














ilitary-chip designers are starting to press for gallium-arsenide design 
tools, says Douglas G. Fairbairn, vice president and general manager of 
the ASIC Division of VLSI Technology Inc. So the San Jose, Calif., company 
has joined with Vitesse Electronics Corp. to create a design environment 
enabling semicustom-chip users to complete early phases of designs before 
selecting either technology. Depending upon speed and power-dissipation 
requirements, designs could then be implemented in either GaAs or silicon 
CMOS. GaAs-chip maker Vitesse of Camarillo, Calif., will develop the new 
library with interfaces to existing CMOS-design software from VLSI Technol- 
ogy. This fall, Vitesse will deploy a GaAs library of small- and medium-scale 
integration functions. By next summer, the library will work with VLSI Technol- 
ogy’s compilers, allowing for either silicon CMOS or GaAs chips, says Patrick 
L. Hoffoauir, executive vice president at Vitesse. a 








BIPOLAR-DEVICE ARRAY COMES TO THE AID OF AGING SYSTEMS... 





ging military systems that rely on obsolete components will now be easier 
to maintain, thanks to a generic bipolar device array developed by 
Honeywell Inc.’s Solid State Electronics Division, Colorado Springs, Colo. The 
chip can be customized to emulate devices that are now out of date, such as 
diode transistor logic. It measures 70 mils on a side, integrates 200 transis- 
tors, 14 capacitors, and 8 resistor arrays, and is built in a 5-uwm_ bipolar 
process. Honeywell is currently working on eight application-specific designs 
for the Sacramento Air Logistics Command at McClellan Air Force Base in 
California, which sponsored the chip’s development. Honeywell and Air Force 
officials will discuss the device at the Government Microcircuit Applications 
Conference in Orlando, Fla., late this month. a 





... AND EMULATORS FILL IN FOR EARLY ’60s IBM COMPUTERS 


he Air Force has decided not to buy new hardware—which would engen- 

der the huge cost of rewriting software—to replace the IBM Corp. 1800 
computer systems installed in the early 1960s for maintenance of the Minute- 
man missile-guidance unit. Instead, the service has ordered 32 emulators 
worth $5 million from Cable & Computer Technology Inc., an Anaheim, Calif., 
firm specializing in computer emulators. The systems, to be delivered over the 
next year, will be designed around Advanced Micro Devices Inc.'s 2910 bit- 
slice microprocessors and built with commercial parts and peripherals. Inter- 
est in emulation systems is high—this is the fifth emulation award CCT has 
won in the past year from the Air Force and the Navy. = 


TRW SATELLITE LASER TRANSCEIVER WILL SPOT TERRESTRIAL SIGNALS 


148 


mproved gallium-aluminum-arsenide diodes are the key to a direct-detection 

laser transceiver for a satellite that will demonstrate new laser-communica- 
tions technology early in the 1990s under a joint project of the Air Force and 
the National Aeronautics and Space Administration. Work on the space-borne 
equipment is under way at TRW Inc.’s Electronics and Defense Sector in 
Redondo Beach, Calif. The transceiver will detect a laser signal from the 
ground or from orbiting vehicles and transmit a variety of signals, including 
high-resolution TV. Its three main elements, all based on the same GaAs 
diode technology, are a laser transmitter, a receiver, and an experimental 
electronic package. In addition, the transceiver unit will carry a diffraction- 
limited optical assembly that TRW says is “‘essentially a 7.8-in.-diameter laser 
telescope.’ Test data will be transmitted at rates ranging from 1.72 to 220 
Mbits/s, using an 870-nm laser beam. a 
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HY YOU SHOULD IALK 


TO HERMETITE 
ABOUT HERMETIC 
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PACKAGES IODAY. 


Unsurpassed qu 

assurance 

Every package we make must 
pass tests for thermal shock, 
plating thickness and tempera- 
ture cycling, to name just a 
few. Thats why our customers 
realize such high final seal 
yields. 


New easy-to-use catalog 
Call us today and we'll 





ave a copy 


of our new, full-- 


color catalog in 

the mail to you 

within 48 hours. It 

format is simple, with 

plenty of pictures, 

diagrams and data to 

make selecting a package for 

hybrids, microwave, fiber- 

optics, power hybrids, 
and a host of other appli- 
cations easy. 
And if we dont have 

what you need, we'll design and 

build it to your specifications. 


A revolution in packaging 
The unmatched sealing 
integrity of one-piece 
Uni-Body?® flatpacks has helped 
change planar packaging forever. 


“novative th ught that S 
- made us a leader for more 
than 30 years. 
So if your circuit design 
criteria calls for hermetic 
packages, we should talk. 
Today. 


Hermetite 
: Corporation 
An HCC Industries 
Company, P.O. Box 636, 
100 Ladge Drive, Avon, MA 
02322-0636, 617-583-7000 
FAX: 617-580-1540 
TWX: 710-345-1434 
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ADAPTER BOARDS LINK IBM’S PS/2 
TO 32 DUMB TERMINALS 


COMPUTERS & PERIPHERALS 









HOSTESS SERIES ALSO DOES DATA ACQUISITION OVER MICRO CHANNEL 


sers of the IBM Corp. Personal Sys- 

tem/2 now can leverage the ma- 
chine’s processing power in multiuser, 
data-acquisition and simple networking 
applications. They can add four or eight 
serial ports for each PS/2 expansion slot 
with Comtrol’s series of multiport-adapt- 
er boards designed to work with the 
PS/2’s Micro Channel bus. 

The St. Paul, Minn., division of Con- 
trol Systems Inc. had a head start: its 
new Hostess/MC, Hostess 550/MC, and 
the Smart Hostess/MC perform the 
same functions as its five-year-old Host- 
ess multiport serial adapters for IBM’s 
Personal Computers. The new line tar- 
gets three primary applications: mul- 
tiuser systems that link up to 32 termi- 
nals to the PS/2; data-acquisition sys- 
tems that use the PS/2 to take sensor 
data over serial lines; and simple star 
networks that lmk multiple PS/2s for 
low-speed file or peripheral sharing. 
ADDED Ports. “There's been a need for 
additional serial ports with the PC-bus 
products—and with the speed and the 
power of the PS/2, it simply means that 
the need for serial ports will be even 
greater,’ says Walter J. Stull, Comtrol’s 
general manager. “Our Hostess/MC 
products will enable users to take ad- 
vantage of what the PS/2 has to offer.” 
Comtrol’s boards offer a range of price 
and performance, including a data-com- 
munications microcontroller on the top- 
of-the-line unit. 

Similar multiport serial adapter 
boards for the PS/2 are also under de- 
velopment by other companies. Arnet 
Corp., Nashville, Tenn., for example, 
plans first shipments in the fourth quar- 
ter of an eight-port board known as 
Multiport, a company executive says. 
An 80186-based eight-port version 
known as Smartport is planned for ship- 
ment in next year’s first quarter. 

At the low end of Comtrol’s line, the 
Hostess/MC will provide an economical, 
nonintelliigent multiport capability based 
on one 8250 universal-asynchronous 
transmitter/receiver per port. Each Hos- 
tess/MC port can be set for baud rates 
from 50 to 56,000 bits/s. But system 
constraints dictate that multiuser sys- 
tems will be limited to three to five si- 
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TRIPLE THREAT. Hostess boards add four or eight ports to PS/2 computers for multiuser 








systems with up to 32 terminals, for data-acquisition, or for star networks. 


multaneous users with each port run- 
ning asynchronously at a typical 9,600- 
baud rate, Stull says. A four-port Hos- 
tess/MC is priced at $595 in single units, 
while an eight-port version goes for 
$895. The board will be available in 
November. 

For users who need better asynchro- 
nous performance, the Hostess 550/MC 
ups the ante by relying on 16550 
UARTs. The 16550s provide 16 bytes of 
first-in-first-out buffering where the 
8250 UARTs handle only 1-byte trans- 
missions in each direction between pro- 
cessor interrupts, says Stull. This capa- 
bility will improve throughput because 
fewer interrupts are required. The Host- 
ess 550/MC is expected to handle up to 
eight simultaneous users at 9,600 baud 
per port, Stull says. It will be available 
in December. In single units, it is priced 
at $695 and $1,095 for four- and eight- 
port versions, respectively. 

For applications requiring maximum 
throughput, the Smart Hostess/MC 
adds an Intel 80186 processor running at 
8 MHz to offload data-communications 
tasks from the PS/2 processor. This 
board is generally expected to support 
simultaneous use by 16 or more people 
with ports set at 9,600 baud, Stull says. 
But high-end operating systems such as 
The Santa Cruz Operation Inc.’s SCO 
Xenix can support up to 32 users. The 
use of an 8530 USART in each port 
means the Smart Hostess/MC can han- 


dle synchronous communications based 
on such protocols as SNA, SDLC, or 
X.25, aS well as asynchronous terminals. 

The Smart Hostess/MC incorporates 

as much as 512 Kbytes of random-ac- 
cess memory, half of which can be dual- 
ported for memory sharing between the 
PS/2 processor and the on-board 80186. 
As many as 128 Kbytes of erasable pro- 
grammable read-only memory can also 
be included, enabling original-equipment 
manufacturers and end users to add 
customized firmware. 
FOUR OR EIGHT. The Smart Hostess/MC 
will be available in production quantities 
next March. Final pricing has not yet 
been set, but for single units it will be 
under $2,000 for an eight-port board, 
and under $1,600 for a four-port. 

All three Comtrol boards offer a 
range of interface choices: RS-282-C, 
RS-422, RS-485, or current-loop. The se- 
rial ports themselves are contained in an 
exterior housing that can be mounted 
on the back of the PS/2 or used as a 
freestanding unit. Optional connector 
types can be DB25, DB9, or RJ45. The 
Comtrol boards require no switches or 
jumpers to be set. A 3%4-in. diskette con- 
taining software that allows addresses 
and interrupts to be set using a screen 
menu is supplied with each board. 

— Wesley R. Iversen 


Comtrol Division, Control Systems _Inc., 

P.O. Box 64750, St. Paul, Minn. 55164. 

Phone (800) 826-4281 [Circle 340] 
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Cleaning up the environ- 
ment is easy when we 


work together! So, Team 
Up and take the Woodsy 
Pledge: We Give a Hoot, 
so We Won't Pollute! 


Forest Service—USDA 








FAST TURNAROUND 
E-BEAM MASK-TOOLING 
AND IC CUSTOM DESIGN SERVICE 
Miteren cere 


|. MASK-TOOLING SERVICE 
As the ONLY Mask House in Hong Kong, with Class 10 standard Clean 
Plant and JEOL-JBX-6AlIl E-Beam System, PMC has been suppling high 
quality VLSI photomasks to the IC manufacturers and LCD factories at quick 
turnaround time and excellent price. 


CAPABILITIES 

1. Substrate 
Size: 3x3x0.060, 4x4x0.060, 5x5x0.090, 6x6x0.090 (inch) 
Chromium Film: High reflective & Low reflective 
Substrate: HOYA LE30, 5 micron flatness, or quartz plate 


2. Line Width Control & Standard Deviation 
1 micron + 0.1 micron 
2-6 micron + 0.20 micron 
6-10 micron + 0.30 micron 
3. Layer-to-layer Registration + 0.15 micron 
4. Defect Density 


Size of defect: over 1.5 micron 
Density: under 0.5 defect/sq.in. 


5. Turnaround Time: less than 1 — 2 weeks 


6. Acceptable PG Format: 
GDS II, PG3000, PG3600, JEOL01, MEBES, ELECTROMASK 


. IC CUSTOM DESIGN AND GATE ARRAY DESIGN SERVICE 
CAD (Computer Aided Design) system composes of VAX 750, Mentor Graphics 
DN 550 chipgraph station software package are all available for service. 


lll. WAFER FOUNDRY SERVICE 
PMC can arrange local IC manufacturers for silicon foundry service. 


FOR MORE DETAIL, PLEASE CONTACT 

Suite 105, Estate Centre Bldg. 
19 Dai Cheong Street, 

Tai Po Industrial Estate, 

Tai Po, Hong Kong 

Tel.: 0-6580802 

Telex: 48623 PMCTP HX 

AF FAB FARA A) Cable: 1333 
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CDC’S 3.5-IN. DRIVES 
HOLD 200 MBYTES 


Control Data Corp.’s Swift line of 34-in 
disk drives delivers up to 200-Mbyte ca- 
pacity and seek times as low as 16.5 
ms—double the storage of the competi- 
tion and almost double the speed. 

The drives get their speed from an 
innovative technology that combines a 
low-mass actuator mechanism in the 
read/write arm and a high-energy mag- 
net. Three industry-standard interfaces 
are available: SCSI, EDSI, and ST506. 

Storage capacity varies from 55 to 100 





to 150 to 200 Mbytes among the eight 
models. Data-transfer rates range from 
5 to 10 Mbyte/s. The SCSI and ESDI 
interfaces are available only on the 200- 
Mbyte models. 

Evaluation units will be available in 
the first quarter of 1988 with production 
quantities coming on the market by mid- 
year. In volume purchases, the drives 
will cost from $5 to $8 per Mbyte. 
Control Data Corp., 8100 34th Ave. South, 
Minneapolis, MN 55440 
Phone (612) 853-3600 [Circle 348] 


TIMER ELIMINATES 
DATA LOSS ON NETS 


The Time Source timing device from 
Precision Standard Time Inc. eliminates 
inadvertent data loss and event-coordi- 
nation errors on computer networks by 
providing a clock-calendar accurate to 
within 10 ms. 

The device receives and decodes time 
signals broadcast across the U.S. by the 
National Bureau of Standards. Designed 
to run on Digital Equipment Corp. VAX 
computers, it comes with software and 
communicates with the VAX over a 9.6 
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Kbit/s RS-232-C interface. Since Time 
Source is not a clock, it cannot drift or 
become less accurate, and since it reads 
time from a broadcast, two units will 
always agree. 

Available now with a 72-hour backup 
battery and VMS-compatible software, 
the Time Source costs $1,495. 

Precision Standard Time Inc., 105 Fourier 
Ave., Fremont, Calif. 94539. 
Phone (415) 656-4447 











[Circle 345] 


MULTIBUS II BOARD 
RUNS AT 32 MBYTES/S 


Concurrent Technologies Inc.’s M-CP 
386/016 single-board computer uses an 
Intel Corp. 80886 processor running at 
16 MHz to attain 32 Mbytes/s data 
rates. 

Direct memory access is supported by 
an Intel 82380 DMA controller that pro- 
vides eight DMA channels, 15 interrupts, 
and four timer channels. All advanced 
Multibus II features are supported, in- 
cluding full 32-bit message passing, dual 
port memory, and built-in self testing. 

Expansion space is provided on the 
board for Intel’s 80387 floating-point co- 
processor and up to 1 Mbyte of erasable 
programmable read-only memory with 
an additional eight slots supporting up 
to 1 Mbyte of zero-wait-state RAM. 

Memory capacity can be further ex- 
tended by adding one or two memory- 
expansion modules of either 4 or 8 
Mbytes. Available in November, the M- 
CP 386/016 costs $4,950. 

Concurrent Technologies Inc., 25401 Cab- 
ot Rd., Laguna Hills, Calif. 92653. 
Phone (714) 768-3332 [Circle 346] 


COLOR BOARD PUTS 
CAD/CAM IN MAC Ii 


Manufacturers of high-resolution com- 
puter-aided design systems can now de- 
liver 16 million colors and 1,024-by-768- 
pixel resolution on Apple Computer 
Inc.’s Macintosh II by integrating Ras- 
terOps Corp.’s Colorboard 1/104. 

The board offers more than double 





















































the 640-by-480-pixel resolution of the 
Mac II and many times the Mac II’s 256 
colors. The Colorboard achieves true col- 
or capability by assigning 24 bits per 
pixel and implements it with 2.5 Mbits 
of video random-access memory. 

Although designed for 24-bit-deep col- 
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POSITIONS WANTED 





Electronic Engr, for hire. Microprocessor 
based designs, controls, telecom. Contract 








Or per diem. Mr. Barry Masel. 718- 
476-1516. 

SPECIAL SERVICES 
Overseas — 75 Countries — Interviewing 


now. All Fields — for Conn. interview. Send 
resume: Global Services, (O) Clinton, CT 
06413. Transportation not paid to Connec- 
ticut. 


Confidential Design, prototype, short pro- 
duction run services. CAD PCB layout. 
Micro-P Control Systems, Interactive Video, 
Smart House, Telecom. Communications 
Systems Labs, 23 S. Kam Hwy, #206, 
Wahiawa, HI 96786 Telex 6502990026MCI 
or Toll-Free 800-521-1364. 


Microcomputer System Design and Sup- 
port for Intel based systems. Consulting in 
software and hardware, specializing in real 
time process control system designs. LJM 
Associates, Lee Mandell 818-347-2695. 


RESUMES 


Resumes — Complete instructions and 
examples; $4, Consultants, Box 567—4J, 
Bergenfield, N.J.07621. 


TO ANSWER BOX NUMBER 
ADS: Address separate en- 
velopes (smaller than 11” x 5”) 
for each reply to: 


Box Number (As indicated) 
Classified Advertising Depart- 
ment 

Electronics 

Post Office Box 900, NY 10108 











COMPUTER 


MARKET PLACE 


100Mhz Logic Analyzer Card 


For PC/XT, PC/AT Monochrome & 
Color Card Systems 
$1199 


-24 Channels at 25Khz - 25 Mhz 
-6 Channels at 100 Mhz 
-Internal Clock up to 100Mhz 
-External Clock up to 25Mhz 
-Threshold Voltage TTL, ECL, 

or variable from -10 to +10v 
-Totally Software Controlled 
-All Software Included 


PAL/EPROM Programmer Card 
For PC/XT/AT Systems 


-Programs All 20 and 24 Pin 
MMI, NS, TI PALs 
-Programs Eproms from 2716 
to 27512 and 27512A 
-Software Functions Include: 
Read, Write, Verify, Protect, 
Edit, Print, and File Save 
and Load of Program. 

-All Software Included 

CALL NOW FOR ORDERS 

AND TECHNICAL INFORMATION (201) 994-6669 

Link Computer Graphics, Inc. 4 Sparrow Dr., 

Livingston, NJ 07039 


$399 


SPICE 


Z/SPICE | professional circuit simulation 
Full version $300 Student version $79 


ZTEC 


up your PC 


box 737, college place, wa 99324 
(509)-529-7025 


HOT LINE 


To place your 
Computer Software Ad 


Call llene Fader 
212-512-2984 
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or, it is fully compatible with software 
written for Apple’s 8-bit system. It occu- 
pies one slot on the Mac II’s backplane. 

RasterOps is marketing a 19-in., high- 
resolution color monitor manufactured 
by Hitachi Ltd., but the board is also 
compatible with most other high-resolu- 
tion monitors. 

Available now, the Colorboard 1/104 
costs $2,795. The companion monitor 
also costs $2,795. Volume discounts are 
available to original-equipment manufac- 
turers. 

RasterOps Corp., 10161 Bubb Rd., Cuperti- 
no, Calif. 95014. 
Phone (408) 446-4090 [Circle 347] 








CHIP PROTECTS 
The answer to your temperature problems | sortwaRE PACKAGES 
could be in the palm of Your hand— The DS1207 TimeKey from Dallas Semi- 


conductor lets software developers and 

It’s a miniature computer temperature sensor | Value-added resellers lease their prod- 

ucts for a specific period of time, which 

H@ Requires no wires, cables, or connections is determined by a programmable expi- 
| ration date. 

A microchip in the DS1207 contains a 

@ Non-obtrusive to product/process password needed to unlock the applica- 

tion software. The expiration date is set 

using a Self-erasing memory that can be 






@ High accuracy and reliability 


@ Easy to program and operate 





H@ Records accurate time/temperature profile programmed for as long as two years or 
Self-contained for fast and easy setup as short as a day. . 
ca No cables. No connections. No wires. DATATRACE | _ Ihe TimeKey fits into the company's 


TEMP revolutionizes the measurement of temperatures DS1255 KeyRing and works with any 
in industrial and manufacturing processes, warehous- | IBM Personal Computer XT/AT and PS/ 
ing and transportation. All difficult time-consuming set- 2 or compatible. The KeyRing is insert- 
up associated with current wire and cable-based sys- | ed into the computer's parallel port— 
tems is eliminated. You easily program the DATATRACE 7 
computerized temperature sensor and place it in a 
process. Each sensor records an accurate time- 
temperature profile. 









You set each sensor's program and 
retrieve data through a PC. For more information write or call, Toll Free: 800-525-1215 






Bowen  —IMDATATRACE TEMP’ 
Division TEMPERATURE ENVIRONMENT MEASUREMENT SYSTEM 


Ball Corporation Electronic Systems Division Box 589, Broomfield, CO 80020 FAX: (303) 460-5423 
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Product Showcase 


without interfering with printer opera- 


An exciting new marketplace of H Send for new catalogs tion—and the end-user plugs the Time- 
products and services in full color. | ™ Request product literature Key into the ring. Security is imple- 
_ HI Get free samples mented by using 10!° password combi- 
Electronics’ Product Showcase sec- nations, partitioned memory, and a ran- 
tion is a fast and easy way for you to: And if you’d like to advertise your dom data generator. Available now, the 
B Obtain information on new company’s products or services, DS1207 TimeKey costs $10 each in 100- 
products contact Carol Helton, Advertising unit purchases. The DS1255 costs $22.25 

lH Find out about new capabilities Manager, at (212) 512-2143. Ee 


Dallas Semiconductor, 4350 Beltwood 
Pkwy., Dallas, Texas 75244. 
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To advertise call Carol Helton, Advertising Manager (212) 512-2143 


DIGITAL SYNTHESIZERS IN 
VME/EUROCARD FORMAT 


These standard products offer sub-usec and 
phase-continuous switching, excellent phase 
noise, and digital simplicity/reliability. Range/ 
step-size combinations are: 

DC-3MHz/1mHz DC-15MHz/0.1Hz 
DC-32MHz/65mHz DC-110MHz/<1Hz 


SCITEQ, San Diego, CA, 619-292-0500 
SCITEQ CIRCLE 217 


EVERYTHING FOR THE EXORbus™! 


EXORbus compatible, 6800/6809 family of 
micro modules for use in process control, 
production automation, materials testing and 
data acquisition systems. The 9619A Advanced 
Microcomputer offers full MC68BO09 process- 
ing power for $299.00 each at 100 pieces. Take 
a look at our 1987 catalog, “Everything for the 
EXORbus”. Contact Creative Micro Systems, 
3822 Cerritos Ave., Los Alamitos, CA 90720. 
(213) 493-2484 


CREATIVE MICRO 


SYSTEMS CIRCLE 207 
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COMBO SYNTHESIZER: DDS + PLL 


Patent-pending design uses digital synthesis 
and phase-lock circuits to cover up to one 
octave from 20-235MHz in. 1.0Hz steps, with 
<-60dBc spurs and excellent @ noise. BCD 
control, 10.0MHz reference. Modules are 
1.25”"x5"x7". Qty 1: US$2,400, 6wks. Opt: FM, 2 
control, chasis, GPIB, custom mechanicals. 


SCITEQ, San Diego, CA, 619-292-0500 
SCITEQ CIRCLE 215 


CROSS ASSEMBLERS 


Universal Linker, Librarian 


PC/MS DOS, VAX VMS, UNIX 


* Fast Version 2.2 

* Conditional assembly 

* Binary or ASCII Hex file output 

* New expanded Manual 

* Powerful macros 

* Relocatable or absolute code 

ENERTEC INC, 19 Jenkins Ave. 

Lansdale, PA 19446 215-362-0966 

telex 4948709 MC/V 
CIRCLE 208 








New and Current 
Products Presented 
by the Manufacturer 


roduct Picea 


DIGITAL SYNTHESIZER 
DOUBLES AS PHASE GENERATOR 


VDS-3 covers DC - 3MHz in 1 milliHertz steps, 
with <-55dBe spurs and <-136dBc/Hz phase 
noise at 1kHz offset, all from int/ext 10.0MHz 
ref. Phase-continuous switching in O.5usec. 
BCD rem control or local. $1,995/stock. Options 
@ $500: IEEE-488, 720° phase control in 0.36° 
steps. 


SCITEQ, San Diego, CA, 619-292-0500 
SCITEQ CIRCLE 216 


6800/6809 MICRO MODULES 


OEM 6800/6809 MICROCOMPUTER MODULES 
for dedicated control and monitoring. Inter- 
faces for sensors, transducers, analog signals, 
solenoids, relays, lamps, pumps, motors, key- 
boards, displays, IEEE-488, serial I/O, floppy 
disks. 
Wintek Corporation 
1801 South Street 
Lafayette, IN 47904-2993 
(317) 742-8428 or 
(800) 742-6809 


WINTEK CORP. CIRCLE 205 
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TOMORROW’S FCB CAD 
TECHNOLOGY ... TODAY! 


AutoPCB 3.1. PCB design for AT’s. Al tech- 
niques find optimal routing patterns, producing 
complete routing with few vias. Multiple 
layers are routed simultaneously. Photoplotters 
and drill tapes are supported. AutoCAD is used 
for interactive graphics and design documen- 
tation. Priced from $2000 to $4295. Dealer 
inquiries are invited. PRO-LIB, Inc., 624 E. 
Evelyn Ave., Sunnyvale, CA 94086. Tel. (408) 
732-1832, FAX (408) 732-4932 


PRO-LIB INC. CIRCLE 224 


$995 EE DESIGNER™ 


CAE/CAD Integrated Software Package. At 
only $995, no electrical engineer can afford to 
be without this end-to-end circuit design, sim- 
ulation & PCB layout tool. Offers features of 
Schematic Capture, Circuit Simulation & PCB 
Layout. AutoRouter package available for 
additional $995. 30 day money back guarantee. 
Call 1-800-553-1177. Visionics Corporation, 
343 Gibra'tar Drive, Sunnyvale, CA 94089. 


VISIONICS CORP. CIRCLE 209 


POWER 


* Three Levels of Programming Power 
- 28U UNIVERSAL; 28L LOGIC; 28E EE/EPROM 
* Over 900 devices from 24 device manufacturers 
- PLD’s, EPLDS, EEPLDS, EPROMS, EEPROMS, 
MICROS, BIPOLAR PROMS. 
* No sacrifice in performance 
- Vector testing with register pre-load, check 
summing, with a footprin@smaller than this page. 


Inlab Inc. 1-800-237-6759, (303) 460-0103 
2150-1 West 6th Avenue, Broomfield, CO 80020 


INLAB INC. CIRCLE 273 
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RACK MOUNT ENCLOSURE 
XT, AT AND COMPATIBLES 


Accommodates any full size mother board and 
all eight cards. Ideal for laboratory and 
industrial applications. Compact RME-195 
features 9” color monitor, plus mounting for 
Ye ht. floppy disk and full ht. hard disk in 834” 
unit. RME-100, without monitor, has added 
drives. Recortec, 275 Santa AnaCt., Sunnyvale, 
CA 94086. 408/737-8441. 


RECORTEC CIRCLE 203 





2 Mbz Dot Clock 


PROGRAMMABLE VIDEO GENERATOR | 
FOR MONITOR TESTING 


e Stores 100 Timing Programs in EEPROM 
Change Dot Clock Frequencies Without 
Affecting Sync Timing 
256 Gray Scales and 7 Colors at 200 MHz 
Create Your Own Patterns/Programs 
Used by Hitachi, Mitsubishi, Sony, NEC, 
Panasonic, Toshiba, JVC and Monitronix 

Call Toll-Free 
JAIME (800) 338-1981 
tems Inside Calif. 
(408) 720-8877 
CIRCLE 210 
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SCHEMATIC CAPTURE TO PCB LAYOUT 
$695.00 


Before buying EE Designer, FutureNet, PCAD, 
or separate Schematic & PCB editors, check 
our one CAD Total Solution. Schematic/PCB 
editor supports 15 hierarchy levels, 50 layer, 
auto parts package, rat’s net, rubber banding, 
1 mil resolution, unltd trace widths, GND 
plane, etc. Optional Auto-Router and GERBER. 
$75.00 for 30 day evaluation. Interactive CAD 
Systems, 2352 Rambo Court, Santa Clara, CA 
95054. (408) 970-0852. 


INTERACTIVE CAD 


SYSTEMS CIRCLE 244 





LINDGREN’S COST EFFECTIVE 
SHIELDING SOLUTION 


Lindgren’s new “W” series 48” wide panels 
combine a reduction in cost with ease of 
assembly. The superior performance of (DEI). 
DOUBLE ELECTRICALLY ISOLATED 
SHIELDING 
Call 312-628-9100 

Lindgren RF Enclosures, 1228 Capitol Dr. 
Addison, IL 60101 


LINDGREN RF 
ENCLOSURES 









CIRCLE 204 





25MHz 48 CHANNEL PC-BASED 
LOGIC ANALYZER 1995. 


48 Channels @25MHz X 4K word deep 
(} 16 Trigger words/16 trigger sequence 
(| Automatic set-up and loading of symbol 
tables 
_] Symbolic disassembly of microprocessors 
_] Storage and recall of trace data to disk 
(| Affordable — 1595.00 
_] Disassembles available for: 

8088, 8086, 68000, Z80, 8085, 6502, 6801, 6303 
NCI, 6438 UNIVERSITY DRIVE, HUNTSVILLE, 
AL 35806 (205) 837-6667778 


NCI CIRCLE 211 














IEEE-488 PRODUCTS FOR 
PERSONAL COMPUTERS 
e IBM PC/XT/AT and Compatibles 
e IBM Personal System/2 : 
e Industry standard GPIB software for MS 
DOS and XENIX 
¢ Co-developer of GPIB support for Lotus 
Measure ASYST, LABTECH NOTEBOOK and 
TBASIC 
7, NATIONAL Call for 
INSTRUMENTS™ FREE Catalog 
> 12109 Technology Blvd, (912) 250-9119 
Austin, Texas 78727-6204 (800) 531-4742 


NATIONAL INSTRUMENTS CIRCLE 201 
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THE BETTER RAM TESTER M-6400 


Tests most SRAMs or DRAMsS up to 1 Mbit. 
Automatically measures and rejects any out-of 
tolerance device in power consumption or 
speed. Software controlled edge deskew 
feature generates the most precise timing 
waveform for DRAMs testing. ile ale. test 
with a group of test patterns to detect all 
possible faults. RS-232C and IC handler inter- 
faced. Price: 2,500.00. Information Scan Tech- 
nology, Inc., 487 Gianni Street, Santa Clara, 
California 95050. (408) 988-1908 


INFORMATION SCAN 
TECHNOLOGY, INC. 


CIRCLE 263 


IFEE488 


MU -rolalatel(oyep’andar-}aiar paces cal-Mael-]ai4 


@ For IBM-PC/XT/AT/IC/RT6150 and all 
other compatible computers 
For PHILIPS PC :YES 
HP commands (enter, clear etc.) 
Tan) elicipatsvabacye| 
SRQ/ASYST compatible 
64 kByte memory capacity © 
DMA and INTERRUPT can be activated 
ea Tinal oli-mexelaataars ire ky 
a = mi alead(olar-meod i'n PW Gastolalicelaiare min 
clear text 
'SYNS}| OM 5¥Us¥| Of (oLey gal oy] (cio) MMO] 2151094 57-Col | Om 
(TURBO-) PASCAL, MODULA- 2, 
FORTRAN, C, ASSEMBLER 


DEALER + OEM WELCOME . 
CIRCLE 235 


Ines GmbH 

Neuenhofer Allee 45 

5000 Koln 41 

AVAVoxs¥ ex @Tetan ars any 

Phone: -49 221-43 8659 
oe wae Teletex: 2627 2 21-42 37 gizkta 

FAX. 49-221-491871 


IEEE-488, PARALLEL, and SERIAL 
PORTS PLUS 4M BYTES of MEMORY 


@ Control any instrument. RS232 or 488. 
@ 4Mbytes of extérided/expanded memory. 
@ Software library and memory manager. 
@ High speed DMA. Risk free guarantee. 


Capital Equipment Corp. 
99 South Bedford St. 
Burlington, MA. 01803 
FREE demo disk. Call (617) 273-1818 


CIRCLE 206 
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dICE-51: INCIRCUIT DEBUGGING 
FOR ONLY $795 


The CY-8051 in-circuit element replaces the 8051 and 
communicates with your IBM-PC ‘over COM1. The 
powerful dynamic user interface provides source 
code and symbolic debugging with easy access to all 
8051 spaces. Live keyboard, Global Symbol Monitor, 
‘C’ support. Histogram generated during reduced 
speed execution. Lowest cost, most powerful 8051 
design support. Mil spec and CMOS versions 
available. 


Cybernetic Micro Systems 


Box 3000 ¢ San Gregorio, CA 94074 « USA 
(415) 726-3000 ° Telex: 910-350-5842 


CIRCLE 226 


Analog Circuit Simulation 
A full featured SPICE based simulator runs on 
the IBM PC with interactive Input and Output 


These wave- 

forms show an 
VOLTAGE IS_SPICE 

analysis of a 


power supply 
snubber. 
Intu_Scope was 
used for display 
and computation 
of power and 
energy. The 
output shown 
used an 
Intu_Scope 
plotter utility 
PRE_SPICE, $200.00: interactive control, Monte Carlo 
Analysis, Optimization, libraries and parameter evaluation. 
IS_SPICE, $95.00: Performs AC, DC and Transient analysis. 
atte |_ Scope, $250.00: Displays, manipulates and plots data. 
Bea are not copy protected, come with a 30 day money 

back guarantee and require PC with 640K RAM, fixed disk, 
coprocessor and CGA or EGA or Hercules graphics. 

P.O. BOX 6607 

San Pedro, CA 90734-6607 

Tele: (213) 833-0710 


CURRENT 


POWER j 


INTUSOFT CIRCLE 229 


NEW FULLY INTEGRATED CAD/CAM 


Douglas CAD/CAM Professional System was 
created for the serious circuit board designer 
with full integration of layout, schematic 
capture and autorouting. The software runs on 
the Apple Macintosh, supports color and 
unlimited multilayers. Output is to printers, 
pen plotters and photoplotters. Layout $1500, 
Schematic $700, Autorouter $700. Douglas 
Electronics, 718 Marina, San Leandro, CA 
94577 (415) 483-8770 


DOUGLAS ELECTRONICS CIRCLE 202 





YAMAICHI SOCKETS FROM NEPENTHE 
NEPENTHE offers sockets from Yamaichi, a 
world leader in the manufacture of T & B/I and 
actual use sockets. Yamaichi’s expertise ranges 
from DIP (.100 centerlines) to the most complex 
fine pitch flat packs (.016”): *PQFP *PGA 
*SIMM *PLCC *DIP *LCC th he. *SSIL 


2471 E. Bayshore Rd. (415) 856-9332 


Palo Alto, CA 94303 '800) 637-3684 
CIRCLE 231 


the For Catalog: 


Engineering Software: FILTER designs active 
filters up to order 30. Bessel, Butterworth, 
Chebyshev, Allpass; Low, High, Bandpass and 
Bandstop. Fully menu driven, FILTER designs, 
plots, and selects ae onent values for any 
filter in seconds. LSAP analyzes linear 
systems producing Bode, Nyquist, Impulse, 
Step Response and Root- Locus plots. Micro- 
CSMP simulates control and servo systems 
with full support for non-linear behavior. Filter is 
$900, LSAP $450, Micro-CSMP $900 for IBM PCs. 
California Scientific Software 818/798-1201 
1159 N Catalina Av, Pasadena CA 91104 


CALIFORNIA 


SCIENTIFIC SOFTWARE CIRCLE 219 





IBM COMPATIBLE RS232 EASI-DISK 
34%2"15V%4" FLOPPY DATA STORAGE & 
TRANSFER SYSTEMS 


Information Transfer to/from Non IBM Com- 
patible Systems to/from IBM and Compati- 


bles: (Over RS232 Interface or 488 Interface). 


Reads & Writes IBM PC/MS DOS Disks 
RS-232C1/0/488 

Rugged Portable Package/Battery Option 
ASCII or Full Binary Operation 

Baud Rates 110 to 38.4 K Baud 
Automatic Data Verification 

Price $895 in Singles - OEM Qtys. Less. 


28 other systems with storage from 100K to 35 megabytes. 
Analog & Digital Peripherals, Inc 


> ee 
ADP) 815 Diana Drive Troy, Ohio 45373 
3 513/339-2241 TWX 810/450-2685 
FLOPPY DATASTORAGE - CIRCLE 214 
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Harness the power 


of a team of investment bankers who thoroughly 
understand the complex, constantly evolving 
financial needs of growing companies. We are 
leaders in public and private financing, both equity 

wg and debt. We 
are active 









interested in your company. And we offer such 
- specialized services as mergers and acquisitions, 
leasing, private placements and bridge loans 


for your emergin 
growth coriiae 


id 
rene (25 Merrill Lynch 
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T’S TIME 
MR 
OF THE DARK. 


ORO. 


Open your eyes and see just how many 
subjects are covered in the new edition of 
the Consumer Information Catalog. It's 
free just for the asking and so are nearly 
half of the 200 federal publications de- 
scribed inside. Booklets on subjects like 


financial and career planning; eating right, 


exercising, and staying healthy; housing 
and child care; federal benefit programs. 
Just about everything you would need to 
know. Write today. We'll send you the 
latest edition of the Consumer Information 
Catalog, which is updated and published 
quarterly. It'll be a great help, you'll see. 
Just write: 







\ ae 

<< y 

& Consumer Information Center 
Department TD 


Pueblo, Colorado 81009 


A public service of this publication 
and the Consumer Information Center of the 
U.S. General Services Administration. 
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SENSITIVE = 


Murata’s infrared sensor module was developed to be as small as 
possible but as efficient as larger sensors. The lens, with its 18 de- 
tection zones, picks up even slight movement. And because of the 
CAD designed HIC and the dual element pyroelectric infrared sensor, 
there is low power consumption. 

Day by day the uses for this ultra-small sensor module are expanding 
into more and more fields, from home electronics to production equip- 
ment. Call us to find what it can do for you. 

Features: 

@ Detects even slight movement @Can be run by battery @ Detection 
pattern up to 5m @Short warm-up time @© Compatible with our con- 
ventional IMB-CX501-01 module 


Pyroelectric Infrared Ns, [@xet OF {667 Een OF | 


SENSOR MODULE | 


ntorMation, Co 
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MURATA MFG.CO,LTD. 
i HEADQUARTERS 
26-10, Tenjin 2-chome, Nagaokakyo, Kyoto 617 Japan-::----- Phone:075-951-9111 Telex: 64270 MURATA J 


MURATA ERIE NORTH AMERICA, INC. (U.S.A./CANADA) ---+-------- 0 Phone:404-436-1300 Telex:542329 
2200 Lake Park Drive, Smyrna, Georgia 30080-7604, U.S.A. 
MURATA ERIE NORTH AMERICA, LTD. Canadian Operations Phone: 613-392-2581 Telex :662279 


MURATA AMAZONIA INDUSTRIA E COMERCIO LTDA. (BRAZIL):------------ Phone:01 1 -289-8310 

MURATA ELEKTRONIK GMBH (West Germany). ----- Phone:091 1-66870 Telex:623763 
Holbeinstrasse 21-23 8500 Nurnberg 70, West saints 

MURATA ELECTRONIQUE, S.A. (France)-----------::::rrrrrt Phone:03-024-6767 Telex:699954 
MURATA ELETTRONICA S.P.A. (Italy) dive sats «ss sssssrvsssssessssssPhone:02-607-3786 Telex:330385 
MURATA ELECTRONICS (UK) LTD. (England) --0----::-:sssrrrtr Phone:0252-523232 Telex:858971 
MURATA ELECTRONICS SINGAPORE (PTE.) LTD. ere vee eee ees Phone:2584233 Telex:21127 
TAIWAN MURATA ELECTRONICS CO., LTD. (Taiwan) - vessessssPhone:042-91-4151 Telex:27571 MURATA 
MURATA ERIE N.A., INC. (Taiwan Branch) Phone:02-562-4218 Telex:27571 MURATA 
MURATA COMPANY LTD. (Hong Kong) ::--:--)-) ss Phone:0-4992020 Telex:56208 


MURATA MFG. CO., LTD. Seoul Branch (Korea) Lee ee nent nana eee eens Phone:730-7605/730-7321 Telex:25858 
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COMING IN OCTOBER 
THE 1987/88 


Electronics 
Buyers’ Guide 





Order your copy today for 
the industry’s most often- 
used directory: 


@ |t’s three directories in one 

@ Includes more than 4,000 
product listings. (approx. 700 
pages) 

® Contains over 5,000 company 
listings (approx. 400 pages) 
including: 

® Company name, address 
and phone number. 

@® Name and title of contact 
for sales information. 

@® Number of engineers at 
plant and number of 
employees. 

® Annual dollar sales volume. 

® Local sales offices and 
manufacturers 
representatives. 

® Local distributors. 

® Instant referral to 
company’s advertisements. 

® Offers FREE current catalog 

retrieval service (approx. 1300 

catalogs) 


Price: 

$50 USA & Canada 

$75 elsewhere (surface mail) 
$90 elsewhere (air mail) 


Send order with payment to: 

Regina Hera 

Electronics Buyers’ Guide 
1221 Avenue of the Americas Wy/iy 
New York, NY 10020 wine 
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TOUGH 


FIBER-OPTIC MODEM 





through fiber-optic cables, providing 
total high-voltage electrical isolation, 
EMI immunity and intrinsic safety. 

e DC to 5M baud 

e Multipoint capability (2km each) 

© Small 2.1" X 1" x 3.75" package 

e High-speed TTL port 

e From $169* 


LDM80—Low-Cost, Signal-Powered 
Fiber Optic Modem—$98* 

e Up to 19.2k baud at 3.5km 

¢ 17dB optical link budget 

e Full duplex asynchronous operation 
e RS-232 powered 


More Rugged Modems for Indus- 
trial Data Communications 


LDM422—RS-232/422 Converter— 

from $123* 

e 750V isolation 

e Surge protectors 

e 19.2k baud/6000 ft., 9.6k baud/3mi. 

e Two transmit/receive channels 
(RTS/CTS) 

e Multidrop up to 32 units 


LDM35—Signal-Powered Short- 
Haul Modem—$81* 

e Optical isolation 

e Heavy-duty surge protection 

e 9600 baud (2mi.) 

Ask your Burr-Brown sales repre- 
sentative for complete details. Or 
call Applications Engineering, 
602/746-1111. Burr-Brown Corp., 
PO Box 11400, Tucson, AZ 85734. 


*U.S. prices only; volume discounts available. 
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CHIP SALES MAY HIT 
$45 BILLION IN 1990 


Global semiconductor sales 
will hit $45 billion in 1990, a 
jump of $18.6 billion over 
1986, according to the annual 
forecast of the Semiconduc- 
tor Industry Association in 
Cupertino, Calif. The SIA 
projects that the strongest 
annual percentage growth 
will come this year, with chip 
sales rising 21.8% to $82.1 bil- 
lion, compared with $26.4 bil- 
lion in 1986. In 1988, world 
chip sales are expected to 
rise 17.9% to $87.8 billion. 
The SIA _ predicts slower 
growth in 1989, with sales 
rising only 7.5% to $40.7 bil- 
lion. After this slight slump 
will come an 11.2% rise to 
$45.2 billion in sales in 1990, 
the association says. 





SILICON COMPILERS 
AND SUN SIGN PACT 


In a multimillion-dollar agree- 
ment, Silicon Compiler Sys- 
tems will offer its Genesil 
systems design software on 
technical work stations from 
Sun Microsystems Inc. of 
Mountain View, Calif. The 
San Jose, Calif., company will 
also buy about $38 million 
worth of Sun work stations 
for software development 
and support. 





BATTELLE DESIGNS 
LOW-COST COUPLER 


Battelle of Columbus, Ohio, 
has devised a technique that 
could produce couplers for 
plastic optical fibers for as 
little as $2, compared with 
the $100 to $200 for glass-fi- 
ber couplers. Plastic-fiber 
couplers have been scarce be- 
cause these fibers, now used 
mainly in medical sensors, 
until recently have been a 
high-loss medium, says a 
Battelle researcher, Tony 
Boiarski. He foresees plastic 
fibers extending into other 
short-distance uses such as 
local-area networks and auto- 
mobiles. The Battelle coupler 
has a multimode optical 
waveguide circuit that can be 
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reproduced by the hundreds 
on a flat surface by ultravio- 
let lithography. NTT Corp. in 
Japan is devising a similar 
process to make glass-fiber 
couplers, Boiarski says. 






















LATTICE EMERGES 
FROM CHAPTER 11 


Lattice Semiconductor Corp. 
has emerged from Chapter 
11 bankruptcy 88 days after 
filing for it last July. What’s 
more, the Beaverton, Ore., 
company turned in the best 
product revenues in its histo- 
ry, totaling nearly $3 million 
for the quarter ended Sept. 
26. Lattice executives believe 
the company will reach the 
break-even point, with sales 
rising another 25%, before 
the end of the year. Ray- 
mond P. Capece, executive 
vice president and chief oper- 
ating officer, attributes the 
turnaround to lower costs— 
the work force is now 75 peo- 
ple, down from 175 a year 
ago—and increased revenues 
from programmable logic, 
which now accounts for 75% 
of Lattice’s sales. 












CONVEX JOINS 
APOLLO NETWORK 


In its third such deal in the 
past two months, Apollo 
Computer Inc. of Chelms- 
ford, Mass., has signed on 
Supercomputer maker Con- 
vex Computer Corp. of Rich- 
ardson, Texas, to its Network 
Computing System. The two 
companies will jointly market 
Convex’s Cl supercomputers 
with Apollo’s work stations 
in a distributed multivendor 
network. With their com- 
bined networking, graphics, 
and computing clout, the 
firms are targeting technical 
applications in areas such as 
circuit simulation, image pro- 
cessing, and artificial intelli- 
gence. 









CCITT SPLITS 
ON ERROR CONTROL 
Standards for the error-con- 


trol protocol for switched-net- 
work-protocol modems are 
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Study Group XVI of the Con- 
sultative Committee on Inter- 
national Telephony and Te- 
legraphy. At a late-Septem- 
ber meeting in Geneva, the 
committee split into two fac- 
tions. On one side were Bel- 
gium, France, Germany, Ita- 
ly, the Netherlands, and Swe- 
den, as well as IBM Europe, 
all voting for the Microcom 
Networking Protocol. The 
United Kingdom and Japan, 
however, support a modified 
version of the Link Access 
Protocol. The CCITT agreed 
that whatever the outcome, 
the future standard should 
include MNP error control, be 
compatible with MNP proto- 
col modems, and also include 
a LAP-based protocol. 






LOCKHEED TO BUILD 
BATTLEFIELD SYSTEM 


Lockheed Electronics Co. of 
Plainfield, N.J., is developing 
an advanced electronic battle- 
field communications system 
that will enable the U.S. 
Army to rapidly exchange 
tactical information on inter- 
active computer displays, 
which would link armor units 
on the battlefield. Under a 
$270,000 subcontract from 
SRI International, of Menlo 
Park, Calif., Lockheed is de- 
veloping software on Sun 3/ 
160 work stations, which will 
be compatible with SRI and 
other contractors’ software. 







SEMATECH CHIEF 
MAY BE INSIDER 


The search firm looking for 
a chief executive officer for 
the Sematech consortium has 
a green light to interview top 
managers at member compa- 
nies. Sematech booster Irwin 
Federman, a vice president at 
Advanced Micro Devices Inc., 
also says a plan is in the 
works to require about half 
of the workers at the chip- 
manufacturing-technology co- 
operative—700 running at 
full strength—to come from 
member companies, with em- 
ployees serving two-year 
stints at the consortium. 





























FIBERS TRANSMIT 
SATELLITE SIGNALS 


Field tests using optical fi- 
bers to transmit satellite sig- 
nals show that the material is 
more effective than coaxial 
cable, says Bell Communica- 
tions Research, Redbank, 
N.J. Bellcore researchers 
linked 115,000 ft of fiber ca- 
ble to a 21-ft C-band satellite 
antenna dish and were able 


to maintain high-quality sig- 


nals at microwave frequen- 
cies over the entire cable 
length. By contrast, signals 


traveling through coaxial ca- 


ble tend to degrade beyond 
800 ft., Bellcore says. 


IBM’S ROLM TO OFFER 
ITS LARGEST PBX YET 


Rolm, the telecommunica- 
tions subsidiary of IBM 
Corp., has gone to market 
with a new generation of 
modular business-communica- 
tions systems, the IBM 9750 
and 8750. The hardware is 
built around a computer-con- 
trolled branch exchange that 
can expand customer sys- 
tems from 100 to 20,000 voice 
and data lines. The capacity 
is 70% larger than previous 
Rolm CBX systems. Future 
releases of the IBM systems 
9750 and 8750 will support 
the integrated services digi- 
tal network. 







MICROSOFT, LOTUS 
IN SOFTWARE WAR 


Microsoft Corp., of Red- 
mond, Wash., has launched a 
major challenge to Lotus De- 
velopment Corp., of Cam- 
bridge, Mass., in the IBM 
personal-computer — spread- 
sheet market. Microsoft’s PC 
Excel has major advantages 
over Lotus 1-2-3, the most 
popular spreadsheet by far. 
Excel is designed to take bet- 
ter advantage of the power 
of high-end PCs, and Micro- 
soft’s multitasking Windows 
software links it to other pro- 
grams running at the same 
time. Excel also has built-in 
facilities that make it easy 
for 1-2-8 users to learn. 
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ketirement 
Package 


Trade-up your old NMOS DSP chip for the performance of GIM’s CMOS 320C10 


Now’s the time to retire those older technology single-chip NMOS DSP processors you're using. And GI Microelectronics 
wants to help. How? By offering you a better-than-even swap. 


Just send us your NMOS DSP chip — anybody’s NMOS DSP chip — and we'll send you our Retirement Package. 
A brand new GIM CMOS 320C10 with supporting documentation. 


What are the “benefits” in our retirement package? Low power consumption and low heat dissipation 


to name a couple. In fact, the 320C10 uses 1/5 the power and runs 80% cooler than 
existing NMOS DSPs. 


You can easily upgrade the performance of your 32010-based 

system because GIM’s CMOS 320C10 is compatible with any NMOS 32010. 
And we can supply you with all the 
CMOS 320C10s you need. But 

you don’t have to send us all of 
your NMOS parts. Just one will do. 


So let us help you retire your 


old technology to sunny Arizona. 
Send your NMOS DSP chip to: 


GI Microelectronics 

Dept. D-100 

2355 West Chandler Blvd. 
Chandler, AZ 85226-6199 


Or call GIM at (602) 963-7373 
and ask for our DSP Technology 
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Toshiba DFB Laser Diod 


Now transmit tons of data through a single-mode fiber-optic with 
Toshiba’s link to the new-age mode of communications. An impressive 
lineup of high-performance laser diodes, boasting threshold currents 
of 20mA and more than 30dB of side-mode suppression ratio, is the 
result of our advanced electronics and opto-electronic technologies. 

In addition, long-haul transmission of 2.0Gbps data is easily possible. "8 aide. Wench —— 
And the wide variety of Toshiba systems assures that your specific 1.3um DFB 
needs are met. CHIPCARRIER | TOLD300S | TOLD350S 


Toshiba: the pioneer of laser diodes in the exciting world of TOLD312S_ | TOLD362S 
communications, from CATV and TV conference to videotex systems. BUTTERFLY TOLD313S_| TOLD363S 


TOSHIBA 


TOSHIBA CORPORATION ) toxyo, saran 
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